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1 

DN A. 

CfS^2 ] i2?rl#-^ : 1 GCTjrf T i y WfflM Sr 3 — H 
-r&tgSIE?"J£#fcDNA. 

£ WHiTSg* JSH^ L , WS32BM t 

DNA. 

ie^i * mmm&miif ? -was l , waammt 
dna^ mm*. d n Axwmfemum t tm 
mm. 5 ] t* y ju\z>** *y~e<7>&ffim£i§. a 

DNAH;^- £ffi*&/C*fffl&;i DNA it»^%t; 

s^-* i 4: zmmt t- y /ubv* * ^ 

[00 0 1] 

^£ffl*ikC*f«8UDNA. il8li.DNAJiA 
Lfc»OTlK«*XWBDejn6»**««-r 4 i fc fc: J: 4 

imwtmi BoiiBmsitt&m-& ( i . u. b> » 

*SH^(3J:0. gf#^EC 1. 3. 3. 5£LT 
BOI^intyW (My ro 
thecium)!, h 'J^f/^ ( T r i c h o d e 
rma) JR&t/nT'J^ (Copr i nas) 

u ^b> izftm ix t' u ^/i^v* mx im*m<r>£& 
wz&iWLfr&^*w&t&wmx'*>&. 

t'J/l/t^fiJWK ( 4 6 0 nmftifi) IfiiStirt 
giWrti&tf, &5 2, 0 0 0-H&8 3, 0 0 0<7)# 
Hg6 0-12 03 2-^) . C^idtBOttbT'J^try 

izitm vxt'oji>t'>£ftM~tz>mmx'fcz>zbfrt>. 
mzfam*c?>t'V)\st'>%mm®mm!i txmmzti. 
smmommizmmztix^z . jgtjmw't't* y ;ub- 

zmt Lx&nv>±w¥%&mmiiizmmztix^&. 
z<vM. Boji^-a^B mu$. m.m. im&z) 
iztmrntfrn^nxiiz. Boamnz^Ktzx oiza 
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&mfrt>£.mztix^&tf. mET&Bomfc=Fiz^\^ 
x<nMtfi&&<%ztiXK^wx'$>2>. ttz. mm*. 
#bo nmmizm-r &m3H> owx-ite <%ztLX^% 
\wim#x'h%>. cto-r. m^mmzx^)zK^(D 

ct a tcm£M*mmt h zbiz£~?xm&ztix^z>t2 

mk. BOfcrJ-H^iDNAfcfMMMIU -e<ojg 

li, iaim j; h b o^w*ttoi»s5^<o3&S" *> m 

ffl*i^^»WEMfls *«aH- i t (C i 4 B O^MJt 

«i»!«:*tfDNAS:««r«t.<0"C*&. **SDN 
A«. otlE3h*y^fi$#Ji:-f-i»fc. a«a£££?4 

12?fJ#^ : 1 L7t D N A<0JR#^rS bft^lfiS 
30 t>#*T«^«Ot<50* i #i.^4, Witf. PCR (P 
olymerase Chain Reaction) 
$£fcJ"5#&ftjfcDNAKfr*rn-;rfcLTjfli\ y 

/ A D N Amfrt, 4 V Y a y Sr-^tfS^Sr ^ o-- y 
flttctit* ^yhDym^KDNAj, MiHTP 
CRSKJ: Oftiifc*^**. CLft^cOitfE^liBO 

40 *L<«5o-b^AJg^f^ J;0*f*L<(i. 
5n-fe>"^A ■ 's/WJT (My rothec ium 
verrucaria) MT— 1 ( #lffiM2IIP£15ffiBL 

SrSn-bi^^A- U 7MT- 1 i^cOB Oco%^- 

50 oTS»fcnsrc*ft. iot, *^Bj«mrfcfeiw- 



3 

fSJfeffll BO<7)c DNA7n--y^ 
£i*BO£#v#?6^&£&ffimT^<tS«b£. 

*>. 4 00g$-±JE^ff-C-ffaLT^7 i >'^^'/Mc 
2 000m 1 ^^^.^'J^r-T'liO. 

±teoxfyi/XA-. y htcjox. TftjJ— ;ulg- i 
2 6 <«mnt«> £3?i§»rs„ 

5 1 0 0 0 m 1 ^ ^ ;1/T 7 7 
U *0W3-X* 1 OgflQxTjS&rtS. 

6 12 1 °CT\ 3 0$HiM— h ? 

T-l (1TF. B041fi:l^ t ) SilLTUO 
rpmt3 0'C, 3 BI§Hl&t3§i Lfc . ifctCKOigSifc 

2 m 1 £ lal^f- h 10 0ml tc$B L . 
1 4 0 r P mT3 0'C. 3 BHSaSfSLfc. J6t, £ 
<0tgg?£2 m !S500ml coffltfy- h x'JSltt 
cOA^/JKa^XincgMILT. 125rpm. 2 5 

BovSttag^& 

lfl/y^'75yE3Sil mM£-£irO . 2M-MJX 

seam; 2 somi izmmt'o/u\z> (mmmim 

$?> 5mg«L. :«2m 1 tmtniLO. 2m 1 £ 

3 7*CTRlE$-fr4 4 0 n m<?)i&7^^l)&>£ii5E-r 

z<r>®m&frt>w&z&'bfrM ( 1 2 o o o x g , 

15#) fcJ:0***EIJRL, - 8 or LT 

•Y Uh!) (Biochemistry) , 13, 
2633 (1974)]. XXX ( S c i e n c 

e). 196, 1313(1977)]. [^1/^*7 
— 9 o-cy/ (Molecular Clonin 
g) (1982) ] } fcrfl^TWRUfc. ©Tff&ftfc 
fltttl Ogtm® (2 0-3 S-XvSol. W3KM^S) 

Lfc. f&S>*lfc»$tt*»£4 0mMC04M ^T-i/yf- 
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:txT*-h <y)U#m) , 2 0 OmM Pl^hU^ 
A (ftftMSIBRi) , 5mM EDTA ( h*7y>l) £ 

tifzM,-£m$:3 0m I coa -->71-jL-7< l zttW,L. 
»Mi*(10, 00 0 rpm. 1 5^) ^ff^ofc. 
mz^bbAm. 1 C05M tg-fL-fe^i^ (Sl3t*$^M) 
£0AoitiS/i:^A-7'62(s:{C. *#£>iX*:±?f £6m lo' 
0»iU jS&MHi (3 7, OOOrpm, 1 8B* 

10 <r^F^jS-8 0%JC^y-;n:*2|Hl^L 

s£*i$-tf\ lf-i-yjb^OSO^ 1^1 OmM M/ 
X-«#I(pH7. 6). lOmM EDTA. 

0.5% s d s z^t?mmizm> ttz . mz 6 
l^cof-i-ytmtf). i omM byx • ngsigi»$ 

(pH8. 0) ( 1 mMOEDTAM) (JilT. TE 

ttill L , 1/10 ®mco 3M m 

M-fhWU* (pH5. 2) Jg$fc2fg§-»ox?y- 
vW£2)D;t. -2 0'C^lB#^fev^ o -WlL il'MHi 
20 (12, OOOxg, 1 5#) iz£ 9£fcI*£[IUKU it 
l££8 0%x?y-/PTifr#U «BK3-ti7fc. -ril^M 
MUS* 200//1 twj§*> L£lTWS9»fcttffl Ltz . 
ft. iflWt#W^RNAlii|f)2mgt'|,oit, 
(J^RNAKpo 1 y ( A) + RNA<5Dp^ 
©T»*a*lfc^RNA 1 . 2mgHmRNA Pur 
if icationKit ( 7r^7y7ti) SrfflV"* 
Tpoly (A) + RNA2r 1 2Mg0JRL^:. 

©b ogaor 5 sim»»rtBMt b ose* rnf 
30 ( i ) Bosa^rsyji^iJ^rsyKiS^jco^ 

( i ) BOgSOjtTC^tf^y^Wk 
$n-fci^7A • y 7*MT— l &$kcoWf$£LfzBO 
SB 5mg£3mlC96M ?T-i/>t&W.t 2 mM 
EDTA€-^-tf0. 5MhUX-^g^»vg (pH8. 
0) fc*»U 5 0-Ct2«iU>:a. iat2 4 

mmcmttz, mwLx&wzKmmizo. 6m S ^D 

TT (mxi/>f h-/U) t 1 . 5mg03-h'iffl| 
( i i ) T^yS!id^J^^ 

( i ) Ti#^n^gt:^^5SSft^^fflffirnx-fy^- 

nyf- (T7°5-f K • VNM^-^Xr-AttM) ^•SV^ 
(iUfflSro-rM yy-?xyf - (S'Jyiy-^M 

« (IBM*-*: 2) SrifcSgUfc. 
(II) BOSa^rofT- fe'T'^BrL^^r^H^) 

50 ( I ) co ( i ) T'^L^J; o (CBOSiBt:WtAfU^ 



(4) 
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(pH7. 9) izmmt. TPCK-h'j7°v-y «- 

Man*, 3 7xr?6«HBwyiu ^^^[hUcotpck 

- mj r^^^jnx. 3 7x:x-2 4mmkmLtzK&m£ 

jut b vTis yftMBjmom^mz HPLciffl^o 

7h7'57^-(^iBondasphere CI 8- 
ft, HPLCO^WiTfe^ilDT^)^. 10 

a$ : o . 5 % h u yfrfumm/* 

/5viyh : 0-100%BiO l J-7/5xiyh 
SSEiS : 0 . 5ml/* 

»BU^*ifchU^y«>J!W^rt, ( I ) <n ( i 
i) t R»«)rnf-f yv—^xy^-^ffl^T4S3S 

<rm*<nT^ mmi (mmn ■. ■. 6 > 

( i i ) v 8 ru^T-vftmmxcrmnt r s y 20 

( I ) cr> ( i ) tSL^io tBOgfi£jIjc#/l^3f 

( P H7. 9) iZWmt. V87of7- fe* (St ap 
hylococcus aureus ^5t£ : 0 Vfj 

- ■ ASS) £B OSfiicT) 1/50 trtdUn*. 

3 7°cTemrsmmv. z^izmkwsyvr-T-*: 

iMt 3 7 °CT2 4 SWUM?! LfcRflSUfcttirCp H 2 * 

A 

77^?-#l 5' -GGGAATTCCNATTCCICCIGTIAA CA- 3 

C 

(II) Tli&itfcBOIiGfc b l J7v-yC^ 

3) tzn®t&B&BM*"mLXDNA£&iiLl, 
fc. ft, 5' filCti. 

n-_y?'UB< -f 4fc»fc:lBiJIR»«B amH I coim* 

A A 

T7-f"7-#2 



♦tHSLfc. v87of7- mmmmt. n^titz-at 

P L C jgffl 7 o v h y 7 7 -f - £ * t=5: d 3 i: J: 0 #H 
tzV8yar-T-*£-ftffiWft<7)\H. ( I ) <n ( i i ) k. 

mm^y o tM > ^ - ? x y-F - £ v 6 tuHoisrJi 
ots^rkjij (k^ij#^ : ■. 12)^ 

©PCR ( P o 1 ym e r a s e Chain Re a 
c t i o n ) miZ J; 5 D N ABJf^-OKff 
BO<DcDNA£^ti1t5£<0DNA$Ii|S£, #i£IPH?|£ 
tlXZfzPCRm C [t'fxy^ (Science), 
2 3 0, 1350 (1985) ] ^VvK-fy IV 
f'ftay- (Method in Enzymolo 
gy), 1 5 5, 33 5 ( 1987)]] (C J: ^T, # 

( I ) BO«S«0-»4J-fc:*r*B^-&DNABffrtfDK«. 
( i ) PCR£(CfflV^T^-?-DNA<7>&-jft 

©*> ( 1 ) x^ztifcBom&<nT$s*mim m 

?|J## : 2 ) CO 1 6#g 'J 2 2#g<0^ 

9 s w^is-f st£»ie?ij£^st u dna £-s-j£ l 

fc„ ft. 5' fflKcli. PCRaw-c^>SDNA8ir> i rSr-9- 
7'^a--y^La<-T-l>/ia6C ^JRBS^EcoRI 
?>fgtiE?!l£flD;iT&&. «TC*t^«DNAM 
tc(i. o. 2uMZtr->\sTiM ?n>y'3XDtiA'2r 
fl»(5'J • A-f £($fflb*:. i 

cODNA£PCR}£<7X7 0 ^-?-#l tUi. TvA-? 
-# l««fl«r JilTfc^-r. 
A 

(N=A,G,C,T) 
G ;~sV) 

xmmzm£xh&. mnm^--. 3«o6#@cr)^;^sy 

Wt/Ph 1 2mgcr>T7->lZttm-t& D N AcDfflffifftie 
?iJ£PCR&cDT7-f 7-#2t Lfc. ^^-#2 



f^t7 , 'cDNA{i.?-^il2 0 0// lOTEK 



A GA T 

5' -CGGGATCC TC TCIGC TAIGGIC TA TC- 3" 

G G G TG C (l:^yyy) 

U 40* 1 03HSH y^a^- h LfcfiL -r<*{C*+-CJ^»t 
fc. i«0^^il^ia^4)U 1 tzm,&LT<V8M 

*«^U 3 7XTC4 SiHSI'fy^-Mit. .TO 
Kim* P C Ri£tfDS8M DNAil^.iaT. d CORJE 
tl£lst DNA mixt^5. 



P C RftW75 7- 1 LT fi^ffl L/S . 
( i i ) PCRSfcfflV^&SDNASDpSg 

©T1#4»il7^RNAl 0^t 1 (0. 5Mg)i:2 0ju 

MCOO 1 isomer (dT) is (<- 'jy^-iS) 3 

*t 1 £ 5 0 0/i 1 S*<7)f-A-7'F*lTiI-^L. 7 0-CT'* 

[5X] reverse buffer (BRLI) 
0. 1M DTT ( BRLU) 
RNasi n (20units) (Promegal) 
2. 5mM NTPs (TOYOBOgJ) 
MMTV Reverse Transcriptase 



4m 1 

2u 1 

5v 1 

Su 1 
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7 8 

(200un its) (BRLiS) 1m 1 

( i i i ) PCRffilCiSDNAlSrJt^iiflg *1 Cyc 1 e r (DNA^i|i§£B) (C^OfrSro*:. 
R®t Gene Amp" K i t (A-Jfyx;P7 RJJSS&tOfflj^OT^SI 0 T* & . 
-v^'MitSg) £JBt\ IrI&cDDNA Therma* 

H2O 58. 5u 1 

[ 1 Ox] Re ac t i o n Buffer IO11I 

dNTPs, mix 1. 25mM 16^1 

1st DNA mix 5m 1 

Ampl iTaq™ DNA polymerase 
( 5 u n i t s//z 1 ) 
±l£<OKJw£l 0 Oju 1 fcfi^-U A' 

y-?#M) ioowi SrjD^.^. a:fe:RiEa<oA-?fcf- 



0. 



jl-^StDNA Thermal Cyc 1 ert-fe^y 

9 5°C 0. 5# 

37°C 0. 5ft 

7 2*C 3# 

i 0>*frTCRfc* 4 0^ ?/14t&-> fcfJL JEfc 7 2 20 
( i v ) ifili§n.^DNAc7)[llJR 

/^AfcflD^il^U i&MMt (1 5, 0 0 0 r P m. 2 
ft) fcfpfir^, ±?ff£l 00m 1 EMJtLfc. CC9o*>l 
Oju 1 Srffll>"Cl%T^n-x«M»*|-C'[s]ltK$^D 
NAO+M XfcftfcWBUfc. -ec7)M**tr 1 . 5 K b p 
WDN ASr Kim 2Msm^tiX\^Zt o 

?£9o9 o^t 1 $■ 1 XTtfu-xmsmmzfrft, 

1. 5Kb P l:ffiSnA>^Wft'U DNAffi 30 
Jf>yb (BIO 1 0 litg) . GENECLEAN 
I ITiODNAiiffiLfc. £<JD*ffT*«Jl/xsS«0D 
NARJW0JR3*lfc. J2Tr\ ^tfODNAffifr^BO- 
Ai:^d. 

( v ) P C RjfeT««$ tltz D N AOiggffi?lJ(7)ifcSg 
t-f. ( i v ) TftfcjLfcBO-AfclMRIKBREc oR 

I , $>!>WiBamHI X'tfiffli L , l%T#u-X«3K. 
iHfrClM XZmiZLtz. u^BO-AiJBamH If 

IT'Wmttl-mM.<?>7°7X$. FpUCI 9 (TO YOB 
OM) lis-> (Gene) . 33, 103 (198 
5) ] fcffl^U 7-fy-y 3 y^7h (£itR) £ 
ffl^T 1 6"C, 1 SBaSBilSKtfJfcfirfc-**:. <X(CC:*> 

«£*t*i6»d h 5 a trmmmtt: I 

Jj-r A-Y ^Di/'- ( J . Mo 1 . 

Biol.), 166, 577 (1983)]. 
fcJB«l6Ja*J: *) - /7^S K L, PUC19C 
BO-A^ASil^XSKpUC BO-A£f# 



5/y 1 

x&mfflmmmx'pucBo-AzmmL, bo-aosi 

»liK«L^. Hl<O±«0).X*-/WiDNA 
mfrWJ X*^ L . flFCttflJ BO- AcTXhgfl 

©JRR»S^^Pfi[S:^L <W£tf Bglll.B 
araHIf) % &<7)^i%jlZBO-A£-&tS7°7X$. F£ 
h LtpUC BO — ASr^L^:. i£aie?ij&>tc7) 
£#>co-9-7?o-^y^£ s f#^ft£BO-Ac7){jjijRBP 

ii. M137r-i/ (M13rapl8, M13m P l 
9) CORF DNAtcDNAKIf^-Sr^u-ny^t. — 
*«DNAkUrHIJRLfcO C^V»y F 4V x.y^f 
-f^Eni/-, 101, 20 (1983)],pUC1 
8. pUC 1 9^pHSG396, P HSG397 (V> 
•fixiSSitif) W^xSKfc^o-^^U 2* 
MDNAi: LT0IRU ifflDNAtL^ iS»I&?iJ 

?#£>itfc£IMD N AS: [a-"P] dCTPi:7- 
Deaza — Sequencing Kit (US B^t 

M) &m^&my^nmi*&mmmm l*t a q 

Dye Primer Cycle Sequenc 
ing K i t ( AB IftM) » DNAtgli^B (A- 
4fyx/V?- • v—^XttS!) at/DNA Seque 
ncer 3 7 3 A ( AB I itK) ^/B^S^Tifeg 
Ufc. Hlfc:*JV^#-Cttfll6<xfeBO-A<7)T»k:« 
«E5l*S^I»FfcBE«S:*Lfc. ^IS^BO-A 
OtSSEWi, E?iJ## : 1 3(^tJt2 1 9#gO)C 

K1771 #gc7)c (cias^* . .KojaasEwa^ 
«§<i&TsyiS!5ij*iWi#^ : 1 3<rmmmcoT 

n (mmm^ ■. 2 > c^-^ ( 1 6ssct)to u 2 
5#s<9o-r^y) ^rnfr- fefc^L^isf^T 

SyigK?'J (K?iJ#^ : 3*»&E#I#* : 1 2 ) O-Sc 

^: 1 3{ZTmTvkLtl. m-?X. #^BO-A 
14. BfWDBOgfiCOcDNAcT)— fl^Cjbi. 
(II) BOSe^yP^^/^^^t^JSe-T^ 
3" fflfleoc DNABfn-OHX^ 
( i ) PCR&tCfflUfcr^-?— DNACO^fiic 
( I ) c7) (v) -C^$^7t:BO-Aco^»ie^Jod 



(6) 



9 9 882 



1 0 



*>. WHftBft (K*l|## : 1 3C01 6 9 2#gC0CA> 
<9l71 6#gcoG£-C) C0DNA£-&j£L?t. .ICOD 
NASrPCR-S^T^-f^-ttSi: ft. ( I ) CO* 

T?J~7—#3 5' -TCGAATTCAGGCTCAGAGTGGCCAGTTCAGCG- 3 



* ( i ) t mmiz 5 ■ MMmmmmE co ri mmm 



i>0—-ft<r>7 : 74~?—\i^ Poly (A) + RNA<7) 
3' fflcOpo 1 y (A) K^fcflfflLfcPCRiSfcff* 
3fctf>£, 3oc7)$(||I|PfgIgiSg|5fi (5'KCla 
I, Hindi I I, Sal I) C0^£J#OD N A£-£ 
j£U ^<7>DNA£PCRi£c7)T7-r^-#4i:Lfv:„ 

5' -GATCGATAAGCTTGTCGACT- 



!) 



#12 0 0^ 1 CDTElzmmt 

< i i ) pcRmzm^tzmwDNAc7)Mm 

t-f, ( I ) co ( i i ) -CffiJflLfcO 1 i gome r 

<dT) i»*Cf«.T, 5' H£3 ^lCT7-f-7-# 4 

[5X] reverse buffer (BRL 
0. 1M DTT (BRL1) 
RN a s i n ( 2 0 u n i t s ) (Promega 
2. 5mM dNTPs ( N = A , G, C, T) 

(TOYOBO) 

MMTV Reverse Transcriptase 
( 20 Ou n i t s ) ( BRLiD 
( i i i ) PCRj£teJ:4DNASrfi-tf5«MB *K DNAtfifg^S 

h 2 o 

[ 1 OX] Re ac t i o n Buffer 
dNTPs, mix 1. 25mM 
77^7-#3 (20//M) 
77>f7-#4 (20//M) 

1st DNA mix ( c ) 

Ampl iTaq™ DNA polymerase 
( 5 u n i t s / ju 1 ) 

( i v) pcRmx-mm$tifcDNAc?>®w.tt&mffl 
( 1 ) co ( i v ) tmmz. ®wLtz%.mmi om 1 s- 

fflWTl. 5%r^o-XSMi*iftt-tiiti$^DNA 
*>lMXi:MS:W&Ufc. -cCO&H. **j2 90b P C0D 

9C09 0u 1 Sri . 5%T^n-^.«^i6^(t, 2 40 
9 0bptCffia^*^F*W3«t, DNASS*7 
h . M E RMA I D™ Kit (BIO lOltttg) 
TZCODNA^miiiLtz. ZCO&itX'iftO . 5/igCOD 
NABrtf-jWHJRSftt:. JTF, .rcoDNABJr#-£BO- 
Bfc^?. &«#&itfcBO-B£$IJRBI!3&EcoRI 

tHindin x*®WL. ht>frt#>mtffl®mmx' 

W$rLfc7°:7*$ FpUC 1 9lZV77v--y7L 
tl. -e^M^f^tl^BO-BSr^tfr^XSKpUC 
BO-Bcof§SlE?'J£ifc5gL*:„ CCO^cOtgaK^ 
Sti 7-Deaza-Sequencing-Kit £50 



*E*l£fcoDNA£-&jSU fifcDNAt 1 s t s t r 
and cDNAMCfflV^77^-7-#5i:U. 

7" 5 A # 5 coffi^J £ tiTt*-r . 

T5-fV-#5 5' -GATCGATAAGCTTGTCGAC(T)i7- 3' 
®Tl#^fL/c^RNA 1 0// 1 (0. fc20// 
10 MC07°^^-#5, 3.u 1 £5 0 0// 1 ^icOir.*- 
7Wil-&U 7 0°CT'l 0#P^ y^j.^- h Ltz 

i-K'lZtWX'ft-^Lt:. mz. Zcr>%t>titzM&% 
4 m 1 £»LJaTtf)K3K£a#U 3 7*CT4 54HBH 
ydfi<-hL^. £C0KJCT>|£PCR}£c0$§g»DNA 
k Lfc. JHT, £0£JEtt£ 1 s t DNA mix 

(c) k-t&. 

4m 1 

2.JJL 1 

1 . 5ju 1 



8w 1 
1m 1 



( I ) CO ( i i 



58. 



5m 1 
0// 1 
6m 1 
5^ 1 
5ju 1 
5m 1 



0. 5/i 1 



& (usBtti) zm^^M&imnjf&x&zzc^fiz. 

IH 1 tefc v vc#"CttflJ B O - B co_L«fc:iWIBINR 

co^KBO-BSr-t-tKr^-Xi K^tttpUCBO 

1 3lC^L£l 6 9 2§gCOC7&>£> 1 9 5 9#g 
cOAlCfflSi-S. BO-AtBO-BC0tS*ie?"JSrib$g 
-T-Si: 1 6 9 2#gcoC*>£>l 7 7 l#gcOC#3S££ 

-HSW*it» c:coJg«i^iiA»^JB$m,r5ygffl2 

*i] t B OSS 2: V 8 /DfT-mi LJt BffrcOiEW 

-r <-f£tx h yrrj Ky imm^ ■ 1 3co«ss?!]-c 

1 7 8 2#S*»£> 1 784iS ) iflSLhtl* 3 ' 5fe*t 
tKU (A) EMjWME^&it/pfe. BO-Bli, g6<J 

co b osaco^/W/K# ^u*js»#£*f jb-t * 3 - uco 
din Boga<orsy5fs^»aMi•fc:^^lS•^-*5 , m 



(7) 



1 99882 



1 1 



1 2 



<7)cDNA|Br£-C9Etf# 

( I ) <7) ( v ) Ti&gSft/i B 0 - A<7)tM&mi\<?> d 

77^7-#6 5' -CGGATCCAAGGTCAGGGTAAACCTGGT 



*g*>£>3 4 8#@) C0ffi«e«?i]^DNAS:^L^. 



<I<7)DNA£ PCR£<7Xr5--f-?-#6£: Lfc. 7*5 -f 
■7- # 6 coffin SrfilT^^-r . 



3' 



PCRi£<7)#§S!DNA<7)-&j££Supe rScript 
™ PlasmidSystem (BRLttS?) Jffl^ 
X'ttot. 2*IcDNAg^5' ^CSal 

lT?7?-hm\%tlh. lot, i.a-*-oT5-f 

v-# 7^ie?ij^OT^-f-„ 

754^— #7 5' -TCGACCCACGCGTCCG- 3' 

^L^DNA{±-?-ii-en.2 ooju ioteml, 

( i i ) PCR£tffl^£iSMDNAcO!ig§!2:DNABJf 
H2O 

[10X] Reaction Buffer 
dNTPs, mix 1. 25mM 
77^7-#6 (20/zM) 
T5-f-7— #7 (20juM) 
c DNA mix 

Amp 1 i Taq 1 " DNA polymerase 
( 5 u n i t s /p. 1 ) 



i«l3IT14Wcpo l y (A) *RNA£2. 5/zg&ffl 
U, Superscript 1 " Plasmid S 
ystem (BRLttS) \Zi. 0 2*g(c D N A-£j& 

u sai i rrr^ -<ottjnRtfWRR»*N o 1 1 r 

NAjcDNA m i xi:V>3. P C R^^JRS^^CO 
ffl^iWTOaOT^O. DNAflMI=*»/K D N AIM 

( I ) <7> ( i i i ) fcH«*C 



60. 



5/i 1 

6/* 1 
5/* 1 
5m 1 
3// 1 



0. 



( i i i ) PCRffiTUMB3#U:DNA^0«i:«fflE 

(Il)O(iv) kPfflKcDNASrEDKU 

&3 50 b P WDNABrfr*i, i&0 . 
fc. JEIT. ;*>DNARJi*BO-C 4:1^3. 30 
i^BO-CS-^JfiSPSSa 1 IfcBamHltfll 

u bt>& t^m^mmsmx-mitiz 7?*$. kpu 

C 1 9W?n--y^Lfc. ^JSIi^^BO 
- C £ #tf 7" 7 XSKpUCBO-C cr>WMW\ £ ifcg 
L/C. Z <7)tfr&(7)®ggmmmte 7-Deaza-Se 
quencing-Kit ( USB%tgJ) 

b o - c cr>±.mzmwmmmmfflz. Tmzmas&mt 
mcojjfttvmzTjkL. m>*mizBo-c*ists77 

7.S tTpUCBO-C$riKt7t. ftfeZtLtcB 40 

o-co&giE^JU:, ffi?«##: 1 3£^U:1#@C9 
A^4.3 4 8#a<0GtCffi^-r-i.. BO-AtBO-C 
<0*BSSjflSrJt*Wi 2 1 9#H«CK3 4 8« 

Xitl 8 0^2 5 4#{Cffl^-f&) fcBOgfi<97$ 

y*tfl^*MB^* bo-cul Bogfi 

<or 5 j wsmt^.nvst & 5 • m<r> c d n aw**?* 

S. tt±, #^BO-A, BO-B&tfBO-Cc7) 
DNABrttO*- -y7^-S«aaiil5»Jffl»S:** *50 



5^ 1 

At, 8#3tffc£tt*>fiSE*l£E*l## : 1 3fc^L 
ft. ig^ffi^TattitS^KfJA^^^ixa, 6 6 
#B*»6 6 8#@<OfPH&r7 ATGj&»4,*&* 0 

VkskOYyX'fohl 7 8 2S|i0^1 7 8 5Sg<7)TA 

*LT£>&. B0^agB^{ic:O7l/-Arttcffit-r 
6. Lt^ot. BOSati. 5 7 2ffi*)T$yifc&»<5> 

1 3fc^Lfc7S y»K5MMhO o*»l#@cO> ^f- 

h^-tivwrnk^Lhtth, Bosac7)T5y*ST 
5 vtfc o . -eoiir^{i2-s><7)is»±r5 / 

i(Lys-Arg) j&**WeLTVv&. COTS/IIS 
Wli. BOMlB«:*^)^fA#: (BOfifi) ^VOTo-b -y 

B»Tj#^: l(CT5yKc03^:^ld-C^ 

Lfc. Boga^r s (E*i## : 2 ) *?7 

nrr—etiimttwn (EH** ■ 3~ie^j#^ : 

1 2) STiTCSSLfc. LizW^X. BOgfifflij^<7) 

a. 3 9#gco/N'i» y#>^> 5 7 2#a^^ s >mt 

X'5 3 4M<7>T$..;M£ Vfoht^iLhtlh, 



(8) 
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1 3 

®yfyyn 7 r-f>'/a(cil l BO«mRNA»+/--f 

Sro*:. C [^tf^SXMM . 16.4 743 (1 
977)]. [rny-f<y/ ^v-a^ 

7*fi^ *r t^xy^ If USA, 

77, 5794 ( 1 980)]. ?o 
-—s>7 (1982) ] 3 

©Tlt^ilfcpo 1 y (A) »RNA(7)^2. 5 jug 
«Btt*frTTl • 2%T#o-.xitM&i&U /d 7 10 

-k, W)(l)»(iv) -Ctf^ii^r^xs HpU 
C B O - A£$JHB8$iE coRItHindl I I T'fl) 

1. 5kbp^BO-A»DNA|ffr«aSI^ [a- 
32 P] dCTPTMuitiprime" DNA L 
abelling system (77^-^ A^fcjgl ) 

<fc oiilftftLfeD n ABfM-fc r-r-feW is a y 

15mM ^fc^hyXA. 1. 5mM 
fiW-hU^AtO. l%SDS£-£tf*SrC421C-e3 20 
0?H§Jifcr£U MKS-tiTTt^ ^H-^-h5yW 
57<-^t -e^m?rll2^L^ <> |hJB#(c 
«M?*»L^RNAO^Xv-^-A^m^$^^ 
2 k b <r)&mz 1 H^HSK Lfc ( M 2 tefcWCSS 
-f) . lot, BO«mRNAW>(X(t jft2kbT* 
£>9. ©CO ( I ) ~ ( I I I ) Xl§t>tltzBO-A. B* 
H2O 

[10X] Reaction Buffer 
dNTPs, mix 1. 25mM 
7°7-f-7-#8 (20/xM) 
7°^-?-#9 (20/iM) 

(III)D(ii) C0c DNA m i x 
AmpliTaq 1 " DNA polymerase 
(5units//il ) 

( i i ) pcRX'muzi\JzDNAcr>\s\Mtmmimco 

(I I ) CO < i v ) hR«(3DNASr|l]JRL. -rCOig 
m\. 9 k b pCOD N Agr^i. &) 1 v gffi t>tl 
fc. KIT. ,TC0DNA»rtf-£BO-f u 1 1 4:^5. & 
ttf^^BO- f u 1 1 £. &£>7&>t#>$lJRBS£litSrii 40 
a I-CWBrLfcT^XSKpUCl 9lZ+r77u- -V 
BO-f u 1 l£-£tfT7XSF£#*:. KIT. 
Cl«77^SKJpUC-BOi;l^. iJ^llBO-fu 

1 1 <3fHRBS!mia£fHKU *<OflS0te£-?&«*E 
?'J^c73^:a6c7)-9-7'^P-^.>'^'$r^-7^. ©CO 

< v) coidl::. l£SIB?iJifc5gco£S3!DNA{i. Ml 3 
7r-y (Ml 3mp 1 8. M13m P 19)ORF 
DNAKDNABlrtf-^o-^^L. -*!DNAi: 

10 1. 20 (19 83)]. PUC18. pUC 1 9*50 



1 4 



*0-BRVBO-Ct:&&tXftt>tltzmmm*§-: 13 
(ODNAWXt- grfS. <IC0,ri:(±. BOCOmR 

n An—mmx-h 0 . m^m^r ■. 1 3 tut d n a 

EW B O COm R N AKJiJ £ D N A L fcKW t # 

©«rKtt«#fcjsjfc**>Bo ( b om& ) uf^m 

#tfDNABrfrOKf# 

©-Ct§&ixfcl6*#>£>. BOSat«t4mRNAtt- 
WC'£>9. ©CO < I I ) £: ( I I I ) Tlf^it^BO 
-BkB O-CC0Jg»Il#l£fr|ffl-t*i(f . *-Ty>J - 
r-r y^7i^-JU (EM#^ : 1 ) £#*&mhtmtf 

0ODNA8lT>rt LTJRf#T'#l>. d^DNAHf^lX 
(i) PCRft{lJ:S5r-7yiJ-f^/7l/-Ai 
©co (ill) Ti#^ii£BO-ccoJS*lB?ijcort. je 

1 3C0|gl 2#g<7)T?5^i3 6fBOTJt 
C0K?I|£3& 1 8 7 8#gC0C#>£>3gl 9 0 2#@C0G£ 
T'colE^JcofflliWi£^coDNA£^£L*:. -r;ft.-e*i.co 
^•jKDNA^PCRcor9-fV-#8. 77^7-#9 
i: Ltfflv^. ©co (ill) Ti#3^c DNA 
m i x£PCRCO£SS!DNAfc L£<, PCRCORjEitlS 
cOfflj&iKITcOjI 0 X'b *) . D N Aif^df -y b . DNA 
JMKKB&fftt. (l)«(iii)kFW 



2*&'DNAi:L 



60. 5m 1 
1 0/z 1 
1 6// 1 
5/< 1 
5// 1 
5/x 1 

0. 5v 1 
*^ P HSG3 9 6. PHSG397 
S) C07-7XS Kt;^o--y^L. 
TIUJKLiHSD N A2; L^r. £0>«£tf>ffl»lB*|fcS 
ii. SbtfftWJfflLfcT a q Dye Primer 
Cycle Sequencing Kit (ABItt 
W) . DNAlflg^g (A'-Jf-yx;^- • is- 
l{)&t/DNA Sequencer 373A(AB 

ttW^A:BO-f u 1 1 co±gB(^JPI^I2il6a5ui. 
T*t«aiiiWI»Bg<0*|6li:re««r*L, #co£*ffifcB 
O-ful l5:ttf77XSH^i:UpUC-BO$: 
*Ltz. ikfeZtifzBO-f u 1 lcoJ§£U?iJ(i. gfi^ij 
#f : 13 (CirrL^m 1 2#gC0Tj&>£>Sf? 1 9 0 2#@ 
C0G£T'. ^t-gtU;ffi^fto)t. L^ot. 

^copcRtci *)MWtt : i ^u?tr5 smmmz 
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1 6 



EltZtS^TfrCtiMlbtUZBO- f u 1 HZ 
Kfcffl3-*-&*#£*trfRW£' PreProt LTtfL 

O-f u 1 1 fc*ftf-W:DNABr>T*t*r5^5HpU 
C - B O £ . gfifcffl 2 (C*t»»TWlW« i B O 

acjfiMKrr^^ 5 mmn&mt: ttz . 

HMI5IJ2 



10, y°?jv-#l l*ffl^TPCRj£tcJ:0*i6t 

- y 7WS«4 J: 3 £ . Hft « ^ ^ ^^.r f - K 
<7)tMMUffl<D— gf (Hindi I 1 1M h£r^"tf) 

tEcoR HM h#*4ilTV^. 7"tM^-#1 
0.7-5^ v-# 1 1 ©ffiflfcfilTteiS*-. 



7*54 V-# 1 0 

r^^-ft 1 1 



5'-GGTAAGCTTGGATAAAAGAGTTGCCCAGATCAGCCCACAC-3' 
5' -CGGAATTCTTACTCGTCAGCTGCGGCG-3' 



PCR&ORiE(iGe ne Amp™ k i t (;s°-=*f 
/-x^7-y>A-yttI) $rffll\ |5tf±tf)DNA Th 
ermal Cyc 1 e r Cfc 9ff2ro3t. RJfofifccOffl 

■mUZfe-otz. MC^A-5^^^.-7"2rDNA Th 
e rma 1 Cycle rH-tr-y hU feTRO^K'K 

9 5-C 0. 5# 20 

3 7'C 0. 5# 

7 2*C 3# 

C tf)RJE*fr~PCRJ5£ 3 5 1M ? /Mt * o fcf£, $ h 

£7 2jrc7#isK >*j.k- h Lti. Kmtk. sum 

6 k b p<DD NABfJWft 1 u gmm$tlX^?> Z t ¥ 
bfr~>tz. Z0)1. 6kbpW\'yb'5:#tfy^S:^0 
tzLX, Gene clean II Kit (BIO 30 



5«*{^-5TDNA2rttaiLtlURL^. EHKL^DNAS: 
^CMRSPSE coRItHindl I I ( U-ftlhM 

mm) izxmtL. T*fu-xvmm&ffic'>x. 

6kbp<7)DNAKIf>i-^Ge ne clean 

ii k i tzm^xmwLti. n^tt^i . 6kb P 

-) fcl. 6kbpDNA»rJtfc:iS-&Ufc. i-f. <*H 
f^)i//t;K7f HgP^OtS*E^J^fr^OP C R& 
*fflV^T««L*llUfc. psot-vadn 
A (C 1 ontecttJ;n|8A) ^filDNAtLr? 

^7-#i2. #1 3&m^xam=F<7)i'yi-/i>^y j f- 
BvmzTtfu-xmmmLx , muL^DNAnm- 

*«BL"C. -lilSrMERMAI D kit^M^Ttt 
ffiLEURLfc. -e<0|ga % WO. 5;ugOift300bp 
C0DNABf^-Sr#^. 



1 0 litSf) £ffiwc. Jp-/hfc:aSft$^TV^ai!B» 

7°7WV-#12 5' -GCCTCGAGTTTCATACACAATATAAACGACCAAA-3' 
7° 7 -f V- # 1 3 5'-GGAAGCTTACCCCTTCTTCTTTAGCAGCAATGCT-3' 



lit. /7^?-#l 2liWBiXho I w>f h 

£7°tM^-#1 3{i#JRB8mH i nd I I I £>1M f- 
S-^TV^OT, f#£>*UtDNA»T£r£Xho I tH 
i n d I I I XimttZ ZblZXK). a H^O^TVW 

ft.-fft.Xho I 1M V k H i n d I I Hf>f h 3r^A"C 
#5. tt^TtiDNAiff^^Xho ItHindHI 
XimtLX. dfti:7*/U—X?'J"7-|-ks- (Stra 
tagenelf) JXho I . Hindi I I TM4t 

vm. %.tmx'*mmD h 5 z&mt® l 



BattS) *$&<r>1imzXW&L1z. JXCIOpB 
aSrH indl I I^EcoRI X'WMLXn^tltz? 

1. 6kb pDNABr/V^rH i nd I I ItEcoRI 
•C-WBiL^7 7^yh^7^y-V3>-t^% 7>f^ 
40 -isay&.mi&LtzXolZZtlZm^XXffimDHa 

aT^SWfcfflV^fc. SCpBOa^jfADNAi 

m*&A,tz\ -e^^tcPGKiie^-o^-s*-^- 

KJ(*PCRftTIJWHL#WIL3t. ilSDNAfcLTti 
lifrVADNA^. /7-fv-i: LTIiTEtcwtfc 



8 2)] lei Ofi 1 *^^. ^Ste^cOiS^. &t,tvt:T* 

77^7-#14 5' -CCGAATTCATTGAATTGAATTGAAATCGATAGA-3' 
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#15 5 ' -CCGGATCCGCATGOGATATCGGTTTTTCGAAACGCCAGAATTTTCGA-3 ' 



AMFrZm&LX, iMMERMA I D kit^ffl 
^XM&L®W.Ltz. -e-ojg*. &0. 5/xg<7)&30 
0b P cODNAif^-$-#^„ r7^-#14liEco 
RIt'f hSrr^^f-7-#l 5JSSph I . BamHI 
W h Z^A,X'& K) . n^tltzm^E coRIiBa 

mH i ( ^i*ixi>mmm) ximttz. ztiz**). p 

GK«f£^?-S*-?-@e?ij^MS$C, Zti^iiE 
coRIt^f htBamHIt^f h £%$\~t& Z b tfX' 

#£*i*:PGKfife^o?- 5 
EcoRI tBamH I TflMfcU Ztlbwi^cOp B S 
a^EcoRI hBamHITli-fLL^^— 

£>*t*> r y t° y »j y mwtcomft x *) r ^ * 5 k d n a s- 

5 y-4 yn>f y y— D >-rn >J yfc v%oKfO 
tc3r*. zcDd%m®co7'v^yfrt>7m#><oT>i>*r- 
ytXteam^T 5 yKIE^J-C'^ 0 . 8##><7)Ky y 

b otfQmnvijmmmnT $ yi?£^L-c ^ 

tz . £ <50E^J4"CO L> >-y - T/W=¥- ycOffi^iJti a H^<9 

o , z <7)&ftx- bo?>'A7 o to* turns tiz> i> 

<7)bJ'mZtlZ>. y^yXS. HpBOGcsSrXho I bS 
phlT-ffiitLXTtfu-AWMtiML. #)2. 2kb 
P<DDNA$rtt-£5lfSU CiOBf^SrGENE CLE 
AN II k i tfc£>)0JRUfc. £*>DNARtf- 

itt-^)ii^y + h/K? ? - tifcl. p YE S 2 
SrXho ItSph \X~mi\:Ltz7- s J7 7?XyVb 
m&<nin <7^'-y 3 yL. ^KMT*!!!* D H 



pYES-BOi: 03 IZ p YE S - B OOfcfcJ: 
-e^3t$:^-r. pYES2{iXhoI, S P hIt>( 
r <7)±iZI,Z®m?) G A L 1 mZTcOTU*- ? - * #0 
7*5* $ KT\ X h o 1 1M hfitcilfE^FcOi^, S p 
h I -»M hfflCfcfc^oTSSftK Si d**rtHcafi6T 
Sr^A-TI. - 4: T\ if fc^rtfG A L 1 mt-i'-Ti 

c&s . -rsr*^ -r z x-nnziitzT? 

T. d<DDNA$iJWi*BO£3-KL-CVtfl(£. 

■ess. <>!(c, «r3*^>rfc<»4>iTJtr^5HpYE 

S-BOSrffl^THHSSHY2SrJginHftLfc. ^SHIfe 
i^MHLaboratory Course Ma 
nual for Methods In Yeast 
Genetics (Cold Spring Ha 
rbor Laboratory) tiBUtlTV^J 
20 IScLJtetfoTfPflr-jfc. SHY2«i(a, st 
e-VC9, ura3-52. trpl-289, le 
u2-3, 1 e u 2- 1 1 2, h i s 3- 1 „ c a n 1 
- 1 0 0 ) X'fo 0 s £ WftUn^f y y<7>#£ L&v tfgiffi 
T«)STlf"C&*V\ ;«|S*«pYES2-BOS.fiB$t 
MpYE S - B O^n^f y y£j£iHs^GD{»# fc 

»Sn^yy^S$ttcO»t^S„ tot, pYES 

-b otcj: hmmmw<mmtu^ ssyimmt. % 

30 *U *c7) o *> B O 2t*k L3t»««Kft*»etOT<?5ll 
(2)B0 2»Otg* 

SDGmiffi 10ml (Cf#aLT-Bft3 OX^Xwi^mL 



0. 67% 



bacto yeast nitrogen base 
w/ o amino acids 

2 % 
0. 002% TJVisiV 
0. 0 0 2% h^fyy 
0. 002% h'J7h7r> 



I5*S*?S0. 5m 1 Sri 00m 1 <7) S D Gt^tfiMif M L 
t, 30 ^CT-HftS i: 3 tm L O De i o £*£0f StycaflSg 

ufc. odbioj&»4. otcjttfc**n«itw>. a 

'IMHB (8000xg, l o?» tiOSf^S-JROI^ 
HD-A'fcUtt. pYES2-C'««^}A$iX/cSHY 

RL/SBOj&«*4ii"r^4*»&iKftfeftfc:, *-TBO^50 



^ 2» i: 3 y hn-^^RJimSr-riX-eilC e n t r 
ifugal Ultraf ree-20 (»fll 

0, 0 0 0#-/K 5 VXTttM) tcfctlWHMfKcJ: 

50mM h'JX-^KSgffi^ ( P H7. 0) -ImM 
P M S F CSS L , 5 /HK«*8 (b'-77^y 

x -y ^« > C-fc 0«» Lfc. fiS^f^SmSriSC^Sfl L 

b oag^^afr Ac . m«si*iM^ b tm±. 
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mWft?) B OiStt coaSS^ff^r -ofc. B 0$Stt*>fflj©i 
ETF<OJ:afc:LTffr>Jt. 0. 1 mg/m 1 <0b*»J/Ub* 
>- (^Vttffi) £ ImM EDTA-0. 2MTri 
s-HCl ( P H8. 0) IzmMLfzMmim 1 fc-tfy 
7VU0 .1ml £il-£L-T . 3 7*CT'2 O^RJEEfjL 7 

*t>7)l>A : BO 2**<Dig§t±?ff£*ilifiS (5 0i) 
-fVTVUB : BO 2«t(?)ffl«c^liStB^ilSffi ( 2 OfS) 
■9" >7°;uc : a y h n-)m0)tm±mzmM (50 10 

m) 

•V-yTjUD : ay ho-/M**)Sfr£tttt&iftli ( 2 0 
B O jS1i#J>itt£ b H ;P t>«i»» b- ? # jjfcj?-*- 

*>fz. Z<7)t$. -ic^^rSnbi^AJRlitfWBO 

MliBO«tt£*cf*>c7)£-§vC-C'^3r^U ^t'BO^ 

b^tz. i-)T, SHY2t=*ALfcDNABffr3&*» 

iBTSiifcCfc*. B0 2«W«at±a»*Jnifel8ll 
Tti s H 5 A 1 ^BH £> **5r i o iz b' >J b >"OiRftJ&e9 b 
-^3&^FL<«JJ»-L/S. *ALfcDNARfr 
t T JS*_Li*K: B o?Stt#8iarc* . » 
*rtB»Srfflv\feHg|fctcfcv^*>R«fc:?»ALJtc DN 
AcO#^±(cfic#LTBOvS14^aj$^. ftKCKOb 30 
'J^b'y^-»vS1±*^S Lfc B OK J: & ttfTC&S Z b 

fc. Maico^nKPSSSiutnyhn-^i: BO2«c0 
fS*±» ^ft-fii SDS-PAGE ttm&ift L * 

Val Ala Gin He Ser Pro Gin Tyr Pro Met Phe Thr Val Pro Leu 
Pro He Pro Pro Val Lys Gin Pro Arg Leu Thr Val Thr Asn Pro 
Val Asn Gly Gin Glu He Trp Tyr Tyr Glu Val Glu He Lys Pro 
Phe Thr His Gin Val Tyr Pro Asp Leu Gly Ser Ala Asp Leu Val 
Gly Tyr Asp Gly Met Ser Pro Gly Pro Thr Phe Gin Val Pro Arg 
Gly Val Glu Thr Val Val Arg Phe He Asn Asn Ala Glu Ala Pro 
Asn Ser Val His Leu His Gly Ser Phe Ser Arg Ala Ala Phe Asp 
Gly Trp Ala Glu Asp He Thr Glu Pro Gly Ser Phe Lys Asp Tyr 
Tyr Tyr Pro Asn Arg Gin Ser Ala Arg Thr Leu Trp Tyr His Asp 
His Ala Met His He Thr Ala Glu Asn Ala Tyr Arg Gly Gin Ala 
Gly Leu Tyr Met Leu Thr Asp Pro Ala Glu Asp Ala Leu Asn Leu 
Pro Ser Gly Tyr Gly Glu Phe Asp He Pro Met He Leu Thr Ser 
Lys Gin Tyr Thr Ala Asn Gly Asn Leu Val Thr Thr Asn Gly Glu 
Leu Asn Ser Phe Trp Gly Asp Val He His Val Asn Gly Gin Pro 
Trp Pro Phe Lys Asn Val Glu Pro Arg Lys Tyr Arg Phe Arg Phe 



*£. SDS — PAGE o 1 e c u 1 a r 

c i o n i n gizsmztix^zijmzmtxft*^ 

PVD FI ( 5 iJ^TttS) tMu 1 t i P h o r I 

I (LKBttHI) im^xmmnzhyy^yr-L 

fc. -e^-l^PVDF^iiiJLBO^^ifilM^ffl^ 

Amp 1 i f i e d Alkaline Phos 
phatase Goat Anti— Rabbit 
Immun — Blot Assay Kit (A-f ^7 
•xFtfclS!) CtD^^y/n.yh^^. 

xfym -y hcoirmi* v hizmftztix^&wmm 

liZLtzWiX'tt^tz. *0>l&*£El6£iSLfc. V- 
y2tC{i^b'i*BO^TT7'f ZtLXti*). ^6 0k 

d a vmxiizj <y F &mm Ztttz. rj y F o ->vm<rt% 
&±ffiffim*mhtz V~yA X'U6 0 k D a<7)&mz 

mwmmzmLtz v~y3 -mil e «t *)Wt>t*% x o tc 

6 0k DaC?mmzs<y FOSSES**:. LfztfiX. 
MfcF<?>1?mztftff L X B O b m t*M Xco B O b N t 

w%&z^&j-<y} i tfmmztitizbtz%&. z<7)^ 
yFttmizntzMfrmiLBoiz&m-z>i>cDbi§rz.t> 

tlh. tLhO^t^^^AS^DNAif^BO^^ 

j^za-Y^&m^wKxh&b^mzti. n^ti 

iftybfrbK^tz. 

1 %m<m% ] *3twi,z «t <o , b 0 ^ n - F-r-sitfc? 

&Z\blzBO£mj&t&z\btfX'£&* Z<7>£dlzLX 

wtsfifcBOfci, ttmmmmb Lxmmzti, mm± 
tz^Ksmx-zz. 
immi m\&^ 1 

wmnRz : 5 3 4 



15 
30 
45 
60 
75 
90 
105 
120 
135 
150 
165 
180 
195 
210 
225 



(12) 



mm^ : 3 

tiM^Z : 1 2 



mm^ : 4 

ie?lJ^)^§ : 7 



ffiWcOSS : 8 



mmn : 6 
mm***z : 1 7 



ffi!#I## : 7 



msm^r : 8 

IE?'J^^$ : 1 0 



2 1 

Leu Asp Ala Ala Val Ser 
Thr Asp Ala He Asp Thr 
Asp Ser Gly Leu Leu Glu 
He Ser Met Ala Glu Arg 
Tyr Ala Gly Lys Thr He 
Gly Gly He Gly Thr Asp 
Met Arg Phe Val Val Ala 
Val Val Pro Ala Asn Leu 
Thr Asn Thr Pro Arg Gin 
Trp Thr He Asn Gly Val 
Leu Ala Asn Val Pro Val 
Asn Ala Gly Asn Gly Trp 
Asp Phe Lys Val He Ser 
Val Met Pro Tyr Glu Ser 
Arg Arg Glu Thr Val Val 
Gly Val Tyr Met Phe His 
Asp Met Met Ala Ala Phe 
Tyr Asn Ala Thr Val Phe 
Ala Arg Pro Tyr Glu Leu 
Phe Ser Val Gin Ala Val 
Tyr Arg Pro Tyr Ala Ala 



EH 

Val Ala Gin He Ser Pro 
Pro He Pro Pro Val Lys 



He Gin Thr Met Ala Glu 



sn 

Asp Tyr Tyr Tyr Pro Asn 



2 2 



Arg Ser Phe 
Arg Leu Pro 
His Pro Ala 
Tyr Glu Val 
Glu Leu Arg 
Thr Asp Tyr 
Asp Asp Thr 
Arg Asp Val 
Phe Arg Phe 
Ala Phe Ala 
Gly Thr Val 
Thr His Pro 
Arg Thr Ser 
Gly Leu Lys 
Val Glu Ala 
Cys His Asn 
Asn Ala Thr 
Val Asp Pro 
Gly Glu Phe 
Thr Glu Arg 
Ala Asp Glu 



Gly Leu Tyr 
Phe Lys Val 
Asp Thr Ser 
Val Phe Asp 
Asn Leu Gly 
Asp Asn Thr 
Thr Gin Pro 
Pro Phe Pro 
Gly Arg Thr 
Asp Val Gin 
Glu Arg Trp 
He His He 
Gly Asn Asn 
Asp Val Val 
His Tyr Ala 
Leu He His 
Val Leu Pro 
Met Glu Glu 
Gin Ala Gin 
He Gin Thr 



Phe Ala Asp 
He Ala Ser 
Leu Leu Tyr 
Phe Ser Asp 
Gly Ser He 
Asp Lys Val 
Asp Thr Ser 
Ser Pro Thr 
Gly Pro Thr 
Asn Arg Leu 
Glu Leu He 
His Leu Val 
Ala Arg Thr 
Trp Leu Gly 
Pro Phe Pro 
Glu Asp His 
Asp Tyr Gly 
Leu Trp Gin 
Ser Gly Gin 
Met Ala Glu 



Gin Tyr Pro Met Phe Thr Val Pro Leu 
Gin Pro Arg Leu 

Tyr Arg Pro Tyr Ala Ala 



Arg 



mm 

Val Pro Phe Pro Ser Pro Thr Thr 



mm 

Leu Thr Val Thr Asn Pro 
Glu Val 



♦40 



Val Asn Gly Gin Glu lie Trp Tyr Tyr 



Tyr Arg Pro Tyr Ala Ala Ala Asp Glu 
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240 
255 
270 
285 
300 
315 
330 
345 
360 
375 
390 
405 
420 
435 
450 
465 
480 
495 
510 
525 
534 



15 

25 



12 



15 
17 



mm 



(13) 



#^5-1 9 9 882 



23 



24 



SM*# : 9 
EWW*3 : 8 



ffi?iJ## : 1 0 
ffiPlO&Z : 1 5 



S?II#-t : 1 1 
EHOftS : 1 0 



ffiW* : 1 2 
Sfi?iJ<7)j|$ : 2 8 



Phe Ser Asp Tyr Ala Gly Lys Thr He Glu 

* 

mi 

Leu Trp Gin Ala Arg Pro Tyr Glu 

m\ 

Phe Gin Ala Gin Ser Gly Gin Phe Ser Val Gin Ala Val Thr Glu 

m 

Thr Leu Trp Tyr His Asp His Ala Met His 

mm 

Asn Ala Tyr Arg Gly Gin Ala Gly Leu Tyr Met Leu Thr Asp Pro 
Ala Glu Asp Ala Leu Asn Leu Pro Ser Gly Tyr Gly Glu 

♦K*l]<7)i} : 1&WL 

♦20 



10 



15 



10 



15 

28 



EWf- : 1 3 

ew«d*s : 1 9 5 9 

mi 

ACCAGACAAA CTTGAGCTTG CTTGACTCGG AGTCCTTTAG TTTTGCCTTT CATTTACAGT 
CCAAG ATG TTC AAA CAC ACA CTT GGA GCT GCT GCC CTC AGC TTG CTT 
Met Phe Lys His Thr Leu Gly Ala Ala Ala Leu Ser Leu Leu 
-38 -35 -30 -25 

TTC AAC AGC AAT GCT GTC CAG GCA AGC CCC GTC CCC GAG ACC TCA CCG 
Phe Asn Ser Asn Ala Val Gin Ala Ser Pro Val Pro Glu Thr Ser Pro 

-20 -15 -10 

GCA ACT GGA CAT CTC TTC AAG CGA GTT GCC CAG ATC AGC CCA CAG TAT 
Ala Thr Gly His Leu Phe Lys Arg Val Ala Gin He Ser Pro Gin Tyr 

-5 1 5 

CCC ATG TTC ACA GTA CCA CTG CCA ATT CCT CCT GTT AAG CAG CCC CGC 
Pro Met Phe Thr Val Pro Leu Pro He Pro Pro Val Lys Gin Pro Arg 

10 15 20 

TTG ACT GTA ACC AAT CCT GTG AAT GGA CAA GAG ATC TGG TAC TAT GAG 
Leu Thr Val Thr Asn Pro Val Asn Gly Gin Glu He Trp Tyr Tyr Glu 



60 
107 



155 



203 



251 



299 



25 30 35 40 

GTC GAG ATC AAG CCC TTC ACT CAC CAG GTT TAC CCT GAC CTT GGA TCC 
Val Glu He Lys Pro Phe Thr His Gin Val Tyr Pro Asp Leu Gly Ser 



347 



45 50 55 

GCT GAT CTG GTC GGG TAT GAT GGA ATG TCT CCT GGC CCT ACT TTC CAG 395 
Ala Asp Leu Val Gly Tyr Asp Gly Met Ser Pro Gly Pro Thr Phe Gin 

60 65 70 

GTT CCT CGT GGA GTT GAA ACA GTT GTC CGC TTC ATT AAC AAT GCT GAG 443 
Val Pro Arg Gly Val Glu Thr Val Val Arg Phe He Asn Asn Ala Glu 

75 80 85 

GCT CCT AAC TCC GTT CAC CTG CAC GGA TCA TTC TCT CGT GCC GCC TTT 491 
Ala Pro Asn Ser Val His Leu His Gly Ser Phe Ser Arg Ala Ala Phe 



(14) 



25 
90 

GAC GGA TGG GCA 
Asp Gly Trp Ala 
105 

TAC TAC CCA AAT 
Tyr Tyr Pro Asn 



GCT ATG 
Ala Met 

TAC ATG 
Tyr Met 

TAT GGC 
Tyr Gly 
170 
GCA AAC 
Ala Asn 
185 

GGT GAT 
Gly Asp 

GAG CCT 
Glu Pro 

TCT TTC 
Ser Phe 

CCT TTC 
Pro Phe 
250 
GAT ACC 
Asp Thr 
265 

TTT GAC 
Phe Asp 

GGC GGT 
Gly Gly 

GAC AAG 
Asp Lys 



CAT ATC 
His lie 
140 
CTC ACT 
Leu Thr 
155 

GAG TTC 
Glu Phe 

GGC AAC 
Gly Asn 

GTA ATT 
Val He 

CGC AAA 
Arg Lys 
220 
GGC CTT 
Gly Leu 
235 

AAG GTT 
Lys Val 

AGC TTG 
Ser Leu 

TTC TCC 
Phe Ser 

AGC ATT 
Ser He 
300 
GTC ATG 
Val Met 
315 

GTT GTT 
Val Val 



ACC TCA 
Thr Ser 
330 

ACC ACA AAC ACC 
Thr Thr Asn Thr 
345 

TGG ACT ATT AAT 



GAG GAC 
Glu Asp 
110 
AGA CAG 
Arg Gin 
125 

ACT GCT 
Thr Ala 

GAC CCA 
Asp Pro 

GAT ATT 
Asp He 

TTG GTC 
Leu Val 
190 
CAC GTG 
His Val 
205 

TAT CGA 
Tyr Arg 

TAC TTT 
Tyr Phe 

ATT GCC 
He Ala 

CTG TAC 
Leu Tyr 
270 
GAC TAT 
Asp Tyr 
285 

GGC GGC 
Gly Gly 

CGT TTC 
Arg Phe 

CCT GCT 
Pro Ala 



95 

ATC ACC 
lie Thr 

TCT GCT 
Ser Ala 

GAG AAC 
Glu Asn 

GCC GAA 
Ala Glu 
160 
CCA ATG 
Pro Met 
175 

ACC ACT 
Thr Thr 

AAC GGT 
Asn Gly 

TTC CGC 
Phe Arg 

GCT GAT 
Ala Asp 
240 
TCC GAT 
Ser Asp 
255 

ATT TCC 
lie Ser 

GCT GGC 
Ala Gly 

ATC GGA 
He Gly 

GTG GTA 
Val Val 
320 
AAC CTT 
Asn Leu 
335 

CAG TTC 
Gin Phe 



CCC CGA 
Pro Arg 
350 

GGT GTT GCT TTT 



GAG CCT GGC 
Glu Pro Gly 
115 

CGT ACC CTA 
Arg Thr Leu 

130 
GCC TAC CGT 
Ala Tyr Arg 
145 

GAC GCT CTC 
Asp Ala Leu 

ATC CTC ACG 
He Leu Thr 

AAT GGA GAG 
Asn Gly Glu 
195 

CAA CCC TGG 
Gin Pro Trp 

210 
TTC CTC GAT 
Phe Leu Asp 
225 

ACT GAT GCT 
Thr Asp Ala 

TCT GGT CTT 
Ser Gly Leu 

ATG GCC GAG 
Mel Ala Glu 
275 

AAG ACT ATT 
Lys Thr He 

290 
ACA GAT ACC 
Thr Asp Thr 
305 

GCA GAC GAC 
Ala Asp Asp 

CGT GAT GTT 
Arg Asp Val 

CGC TTT GGT 
Arg Phe Gly 
355 

GCT GAT GTT 



100 

AGC TTC 
Ser Phe 

TGG TAC 
Trp Tyr 

GGC CAG 
Gly Gin 

AAC TTG 
Asn Leu 
165 
TCC AAG 
Ser Lys 
180 

CTG AAC 
Leu Asn 

CCT TTC 
Pro Phe 

GCC GCA 
Ala Ala 

ATC GAC 
He Asp 
245 
CTT GAA 
Leu Glu 
260 

CGT TAC 
Arg Tyr 

GAA CTC 
Glu Leu 

GAC TAT 
Asp Tyr 

ACA ACT 
Thr Thr 
325 
CCC TTC 
Pro Phe 
340 

CGC ACC 
Arg Thr 



AAA GAC TAT 
Lys Asp Tyr 
120 

CAC GAT CAT 
His Asp His 

135 
GCT GGT CTC 
Ala Gly Leu 
150 

CCA AGT GGA 
Pro Ser Gly 

CAA TAT ACC 
Gin Tyr Thr 

TCA TTC TGG 
Ser Phe Trp 
200 

AAG AAC GTT 
Lys Asn Val 

215 
GTT TCT CGC 
Val Ser Arg 
230 

ACT CGC TTG 
Thr Arg Leu 

CAC CCT GCC 
His Pro Ala 

GAA GTT GTG 
Glu Val Val 
280 

CGC AAC CTG 
Arg Asn Leu 

295 
GAC AAC ACC 
Asp Asn Thr 
310 

CAG CCA GAT 
Gin Pro Asp 

CCC TCT CCC 
Pro Ser Pro 
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539 



GGT CCT ACC 
Gly Pro Thr 
360 

CAA AAC CGT CTG CTT 



587 



635 



683 



731 



779 



827 



875 



923 



971 



1019 



1067 



1115 



1163 



1211 



1259 



1307 



27 

Trp Thr He Asn 



GCA AAC 
Ala Asn 

GGT AAC 
Gly Asn 

GTG ATT 
Val He 
• 410 
GAG TCC 
Glu Ser 
425 

GTT GTT 
Val Val 

TGC CAC 
Cys His 

GCC ACC 
Ala Thr 

CCT ATG 
Pro Met 
490 
CAG GCT 
Gin Ala 
505 

CAG ACT 
Gin Thr 



GTA CCC 
Val Pro 
380 
GGT TGG 
Gly Trp 
395 

TCT CGT 
Ser Arg 

GGT CTC 
Gly Leu 

GAG GCT 
Glu Ala 

AAT TTG 
Asn Leu 
460 
GTC CTG 
Val Leu 
475 

GAA GAG 
Glu Glu 

CAG AGT 
Gin Ser 

ATG GCT 
Met Ala 



Gly Val 
365 

GTT GGT 
Val Gly 

ACG CAC 
Thr His 

ACT TCC 
Thr Ser 

AAA GAC 
Lys Asp 
430 
CAT TAC 
His Tyr 
445 

ATT CAC 
lie His 

CCA GAT 
Pro Asp 

CTT TGG 
Leu Trp 

GGC CAG 
Gly Gin 
510 
GAA TAC 
Glu Tyr 



(15) 

Ala Phe Ala Asp 
370 
GAG CGT 
Glu Arg 
385 

CAC ATC 
His He 
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ACT GTC 
Thr Val 



CCT ATT 
Pro He 
400 
GGC AAC 
Gly Asn 
415 

GTT GTC 
Val Val 

GCG CCT 
Ala Pro 

GAG GAT 
Glu Asp 

TAT GGC 
Tyr Gly 
480 
CAG GCT 
Gin Ala 
495 

TTC AGC 
Phe Ser 



AAC GCG 
Asn Ala 

TGG CTT 
Trp Leu 

TTC CCT 
Phe Pro 
450 
CAC GAT 
His Asp 
465 

TAT AAT 
Tyr Asn 

CGT CCT 
Arg Pro 

GTT CAG 
Val Gin 



28 

Val Gin Asn Arg Leu Leu 
375 

TGG GAG CTC ATC AAC GCC 
Trp Glu Leu He Asn Ala 
390 

CAT CTT GTC GAC TTC AAG 
His Leu Val Asp Phe Lys 
405 

CGC ACA GTC ATG CCA TAC 
Arg Thr Val Met Pro Tyr 



AGA CCT TAC GCC 
Arg Pro Tyr Ala 



GGT CGC 
Gly Arg 
435 

GGT GTA 
Gly Val 

ATG ATG 
Met Met 

GCC ACT 
Ala Thr 

TAT GAA 
Tyr Glu 
500 
GCT GTT 
Ala Val 
515 

GCA GCT 
Ala Ala 



CGT GAA 
Arg Glu 

TAC ATG 
Tyr Met 

GCT GCC 
Ala Ala 
470 
GTT TTC 
Val Phe 
485 

CTC GGC 
Leu Gly 



ACT GTG 
Thr Val 
440 
TTC CAT 
Phe His 
455 

TTT AAC 
Phe Asn 

GTT GAC 
Val Asp 

GAG TTC 
Glu Phe 



ACT GAG CGT ATT 
Thr Glu Arg He 
520 

GAC GAG 
Asp Glu 



1355 



1403 



1451 



1499 



1547 



1595 



1643 



1691 



1739 



1781 



525 

TAGAAACATA CCAGGTATGG TATTGATGAA 
ATCTATTCCA TTCGTGCTAC ACCATATAGG 
GCATCACTTT TTACCGCTGA TATGGAGACT 

[HI 3 7*7 AS KpUCBO-A. FpUC 
BO-B, 7°yX 5 KpUCBO-cat/y^S Kp 

u c - b onmmmmmt:^. 

[03] 7°7X5 KpYES-BO«fc;feJ;*»«BftS: 

[04 3 b o 2 mm/ ^ y h v-jm<7)tm±.m*co b 

OvStt^ailSJSm^f o 0*Tmib*y;Pb>£ s <Z> 
ii b* y )V b' y y rjuc £ <3>i± t: y ;pt>fty y°)V * 



330 534 

GGAAGCCAGG AAATCTCATG AATAACTTGT 1841 

CCATGACCTG CAGCTAGACT GTTAGGCTGA 1901 

ACATTTGAAG GAAAAAAAAA AAAAAAAA 1959 

[05 3 B02ft&TfayhX3-J\sftCDmifc*$cr)BO& 

V>\s\zy+yyy°j\sD&mi\zV j]s\zy+^yy*tl>D + 
b'y^fc'y^v^— tf£. ®(±b'y;pb-y+^yr;p 

B<0*S5l£:^f\ 

[ m 6 3 b o 2 &rts =? > h a-;mcomm±mmmm 
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[Ell] 



0 

L_ 



Bgi n 



0.5 



BanH I Sau3A I 



1.5 



Sal I 



2.0 (Kbp) 
— \ 



Kpn I j Cla f Ncol Sac I | Sau3A I 



BO-A 



] pUCBO-A 



Bgl fl BamH 1 
LJ 



B0~C pUCBO-C 



Pvu n Pst i 

J L 



BO-B 



pUCBO-B 



PrePro BamH I Sau3A I 



| Bgi n | 

1 1 1 te>;/////;//Mi^v. 



Sal I Pvu H 




pUC-BO 



H 4- 
I 



[04] 



ft 
IK 



0. 6 



0.4 - 



0.2 




( n») 



420 



480 



540 

14 



600 660 
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[02] [06] 

(Kb) 

a. 49 - 
7.4C " 

4.40 " 

2.37 - 
1.35 - 



[133] 

2 n m ori 




■Anp 



BOjBtfc m»m» pgk * - § * - * _ 

a W 7- >T ■)■ A, Rr m 




200kDa 
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ims] 



m 

3fc 



0,6 



0.4 



0.2 " 




660 



im&Bi ^5^1^130 
imEMfsmm&i mm 

mm 

DNA, 

-rsiggum-a-tjDNA. 

[»*3I3 ] b*'J /Pb>:** i^V— b£ n- F-f 4 J£X 
«*P?ri&fi^BB / ^^ ?-k * *Wi-*a«HTfl&fi^fl«i 

DNA, 



DNA&^^-(C«*a^ffl»JlDNA&«*«lfc: 



[000 1] 

* i t i * bo^sbs 

[0002] 

[aaw)S«] mmm&ft?m& <i.u.b) 

^{cJ: 0. HS*?EC l.3.3.5k L"C3HS$*L&HWT 
BCKiSnbS^A (Myrothecium) fj. MJ 3f 
(Trichoderma) -J-* (Coprinas) Jg 

0 s b* U b'^Kflnffl LT b* U ^y'y^gt 

*kktfc s -eo3i7ctt**M^-rs. ifcs ^commit 

igfc *> <fc 5 **>52, 000~i&83, OOOWPMfcWLT 

ftkfWfflfcilli&jMcSflT^S (#£8360-12032 
#) . 

[0003] ^J: 0 {CBO(±b''J;PbytCf^fflL-Cb''J 



( 19) 



#HS¥5- 1 9 988 2 



mmm mux. mm. rkmzt') fci>&mtmz>ti 
x^&. 

[0004] BOtiflraeicji^*: X o tc5 n-b^^AJS, 
[0005] 

[0006] *%Bj#^i±. ±fems^j^-r^< jeb 

[ooo7] ipfr*fflitt^xNwiifimirJzM&. 
mwrnzmz. s&tcwt, saw:D«cj:*B(w>w» 

[00 08] 

i&x^sxmEMMcfr nmtt ztizxz vwwmxmiz 

[ 0 0 0 9 ] W*> . Kfll#f- : 1 5 y Btia^iJ^- 

[ooio] £*i&<*>«as»d«, itfs^st^oitg 
*, mnmzMMcowmmzmtti&ftavymzx 
-> x %wmp®$> izmm u%hh <F>xfo h . 

[0011] Wfttt : 1 fc^LfcDNA<0K»*8fct,fl: 

PCR (Polymerase Chain Reaction) j£t;«t Oft^ftfcDN 
ABrfrSr-rn-T'i: bTJHi»\ y y ADNATA* >- ho 

[0012] z\ti^<r>mm^iiBo^^stt?>m^mj: o 

Witf $a-feS"7AJg, h >J 3^;U-7SRl/=?r 'J -^x 
SMKOittlfcWStfflr* I. . #4 L < (i 5 o-b is+r AS 

T (Myrothecium verrucaria) MT— 1 (^ffl^tiX^ 



mi^u^'mxMmsm^miz^mti^mMm^ii 

[0013] WTF-. *JKHS- 3 n-fe>"7 A • >J 7* 

mt- i **oB0c7)^^^itci: o . mumzmuL* 

[0014]^. h l> n fjvzWJbJf 3 7° D -J-xJK^O 

[00 15] 
[HJ8M3 

^Mf?H B0<DcDNA?n-~>y 
[0016] df-r h^3-XtSlffiO#»ffi 

*>, 4(»g£iJD.^?rcff iu^fyi/XA'.y 

2 ^ yTfclOOOml Sr^ X U y^'-TM 0 , ±!E<?> 

5 *iRS:1000«lGR>f*y*-C7-f^r-yrU, ^ 

6 121°Ct\ h 9 . 

[0 0 1 7 3 IMtttoKimZtltztfr-by^-Am 

WJ7MT-1 (JilT, BQtllfcl^. ) ^««L 
T 140r P mT-30°C . 3 B HUSt^* Lfc . i^^ CI c7)tg«M 
2 ml * R^f - h ?)Vn -XigtffilOOml Kft 8 L , 140rpm 
T'30'C, 3BIBHSai*S*Lfc. SStC. i<0*S«K2«lS- 
500ml OIII.-Kt- h 3 —X tgtficO A o>ttgP77Xa 
(CjfSLT, 125rpm, 25XlXim®mLtz. 1S#^S, 

[0018] HWStt$l5£i£ 

x^-i^ y x'r 3 y-mWfe 1 mM5r-&tfO. 2M - h V xi&W. 

wmm^nzuM€V)V\iy (mmmum) 5mg 

ZmW L, CcO 2 ml fc »S?S0. 2ml S-37°CT'R^$ i±440 
nm<?D©^gO^-5ra!l^-r S . 

[0019] ;^«ita[*»<5>ai*sra't*»«i (12000X 

[0020] ©«**^^RNAOPSffi 
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5 X h 'J (Biochemistry) , 13, 2633 (1974) ] , 
[1M (Science) , 1%, 1313 (1977) ] „ 

?n--y^ (Molecular Cloning) (198 
2) ] 3 ^oTSil^L^. 

[0021] ®-c&htitzmmogtmw> (20-35^ -y 

^T-^y^i^T^-h {DVijm , 200mM p 
Bhr-p- U^A (W^ISSS) s 5mM EDTA ( K^'y 

1?) 5#tf^tjnx., m^x'\^ j mwm^^tz. 

[ 0 0 2 2 ] #£tot?!llr%£ 30ml £7)3 - " y^f-i - 
rtfrffiU i»MHi (10,000rpm. 15* ) Srff^-o 
fc. ^tC^4mlc7)5M Jgft^.x^ A (Misfit 
S) ^Ao^ji^i-y6*tC, #£>ft*:±ii!£6ml 

^mmt. mM'O^m (37,ooor P m, irnrn) 
C 0 0 2 3 ] i comk®£&o%jz? y - ivx- 2 ®mn t 

l1-3.-7fotc r )80)u l CDlOmM r-U^.-^ 
SSfg»?fc (PH7.6) . lOmM EDTA. 0.5% SVSZStsM 

mzmfrLK. mz6*ttz l^^^-y^zm^. 10 

mM h »J X • WKfftt ( pH8. 0 ) (1 mM<7)EDTA£-W ) 
(JilT. TEti%3) , &fty*y-/l^lX?nu*/U-A 
T 2 H^ottSi t , «»(c# kiUzXm l>Z 1 /lO^SiO 

3 m &i§-f h y ? a ( P H5. 2 ) mmt 2 fg^m^x? 

y-Zl^flDi.. -20 , 'C{ClB#rai5^7t <> 
St (12 ( 000xg, 15*) KJ:'3ifcR£0JRU 8Uft*80 
%x?y-/n:i5fci#U «a»3-»irfc. £*Lfc««K®* 
200m 1 fc»*»LJ3lTf5ie»fc:«fflLfc. ft. flbRMtc 

n htLt:±RMmm 2 mg-c* -» ti . 

[0024] (3)^RNA*^poly(A) t RNA<7)ii^ 
©•Ci#<bn.^RNAl . 2mg*^mRNA Purification 
Kit (7r^-7i/TttM) £fflOTpoly(A) + RNA£12ju g 

[0025] ©BO^S^r S y*«SP*c7)itl?iJi:B0^a 
£ 7nf7- fefCWBR Lfc^Tf - Kcor s yKS^Jc^fc 

( 1 ) Boseor 5 y*ffiai*<or 5 yigffi^ijo^ 

(i) B0ge<7)jl7C^^^y^Wt 
SD-b^A • \;WJTMT- l*3fe<7)fltl£L*:B0g 
fi5mg£3inlc06M? , 'r— iSyffl&b 2mM EDTA£#tf 
0.5Mh'jy.-tgKiig»® <pH8.0) lC*WU 50°CT2 

tzRmmizo.emgcomi (^>*xw h->i>) ti.5m 
cos- m&*tiu£v§m-c3oft%j£Ztt^ mm^^. 
-rtz&L, t§m?4 xy&mnzimitz. n^titz 

[0026] ( ii ) TssmmiamM 

(i ) vn ^ntetmnm%&zmm&7VT4 y^- 



2) SrfcjeLfc. 
[0 02 7] (II) BOgeSrTnxT— b'T'^JBrL^ 

(i) h'JT^^*fl?»f^aX#i:T5yi6i^iJ^^ 
(I) O (i) *C*UfeJ:3tcB0ga*aHc*/^#^ 
f-MttfcSCW* SnMWlRltekasr^-^A (pH7. 
9) tCfSjSU TPCK-hUTv-y «-'jy#- ■ 7y 
'WAlt) ^B0^ai^l/50^ijD^. 3TC-C6^ 

WllU £ t>t,zffla.cowcK- h vyisyZtonrcx' 
ummmm vtzBum&BSctvii 2 izmmttz. b y r 
yyftmmwi. nhtitz b y r^^*jBKjem«o®^ 

iJHPLCjtffi^QVhi/^^ ^ - ( ^Bondasphere C18 

-iooa^^a) s-tT^a.rttcio^BUX^L^. 

. HPLC^^tiTiecDM 0 T* S . 
[0028] AM : 0. 5% h V 7)V*nWm/* 
BM : 0.5% h V yj\s*n&m/50%T* h-hU )V/ 

^yi^h : 0-100%B^U^T^5> ; a:>-h 
ffiM :0.5ml /* 

[0029] fiui^tit v y 7°^v*p»r^i*i. 
(i) (ii> mmcoywrJ y~/- ?3~y*r- 

6) tSUSgLfc. 
[0030] ( i i ) V8TOT-T— fe'*j»Br>tOBX«fc T 

(I) cr, (i) T-^t/iJ:dtB0Sa^ji7C^/^-K=¥^y 
f-MbL^^SrSmMcO^KTK^ry^-^A ( P H7. 
9) (C^^L. V87°07 i T--lf (Staphylococcusaureus 
iJfci^-'jy^- • ~?y)\4 J*W&) SrBOSei<7)i/5 
O^e ;l^*!lDi.37-C-C 6 tiffimm US^, tC;(iI*OV8TO 
fT — Jni.3TC-C24B*IBB!SI L^ff^ ^KT'pH 
2tC|«SEL/S. VST'o-f'T— Vttimmi. &t>tLfeto 

m^jtm^mmm . h u /yyw^ t nmuchp 

LQmtviVyyy i-*'ttoZtiz£ 0*ffiLlR 
[003 1 ] *BU#^it7tV87°nxT— fe'^SfiiJtc 7 ) 

v-c 6 a^cr,®r>tc7)r 5 j mmn ( K5fl## : 7 - 

U?iJ#^: 12) SrifcSgUi. 

[0032] ©PCR (Polymerase Chain Reaction ) felZ 

CRS C [f^fxyx (Science) , 230, 1350 (198 
5) ] , yV-y H 'fy xy-f-f^nSx'- (Methodin 
Enzymology) , 155 , 335 (1987) ] 3 tCi-^T. #8t*S 

[0033] ( 1 ) B0gfi<7)-^*{cTO-r-SDNAajfn-CO 



(2 1) 
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( i ) PCR&Cfflv^r^ 

®<7) ( I ) Tifc£$;ft£B056^T$y*ffiI!?iJ (lE^fJ 
: 2 ) c016#Sct)TdU ^*^22#S^^/W^ S V 

unci*. vzmwt']bz>mmftz*r7'7u--yyL% l 



Hf-f ^ny^XDNA^JS ( S 'J S^x > • vnV 
^itSO fcttBJLfc. ^cODNASrPCR^OT7-fV-# 1 
t Lfc. 7*94 v-# l^SJfltOTfc:^. 
[0034] 



T9^fV— #1 5' -GGGAATTCCNATTCCICCIGTIAA CA- 3* (N=A.G,C.T) 



[0035] <Wc©<9 (II) •Cff^iL^BOSaS: h y 7° 

<I»IJ##: 3) WW&tSlfflSKate^FSLTDNA* 
^jRLfc. 5'Wfcli, PCRS%ODNA|Sf)t^^7"^a 
- - y ^ L ^ < -f 6 fc MdH HB*BamH I COf Sfflffift * 

A A 



g (i:>fyi/y) 

12#B«0T 7- y (C*tJ6E-r S DNA<7)ffifflWE?IJ £PCR}£<7> 

[0036] 
A GA T 



7°7>f-7-#2 5' -CGGGATCC TC TCIGC TAIGGIC- TA TC- 3" 



G G 

[0037] -SfcLtimmzti-etimu 1 enmzmffi 

L , PCRj£<7)7°9 4 V- i; LTfiSffl L*: . 
[0038] ( i i ) PCRifetCffll^iBSDNA<0»W 
®-C'#^ix^RNA10^ 1 (0.5// g) i:20/xM^01igom 
er(dT)i5 (<- D >-#-©) 3>u 1 £500/* 1 
jl - 7W^ L , y^-^-hltl 

[5X] reverse buffer (BRLSS) 
0.1M DTT ( BRL§SJ ) 
RNasin (20units) ( Promegagi ) 
2.5mM NTPs (TOYOBOSg) 



MMTV Reverse Transcriptase (200units) (BRL§g) 

S) fcJOffflrofc, 



[004 1] (iii) PCmiZ £&DMWft0)mm 
£JE(4 % Gene Amp™ Kit (VN'-^f ^X/l^T-i^/^tt S. 
K) SrfflW IlIttcODNA Thermal Cycler (DNAtgilgg [0042] 
H2O 

(lOx) Reaction Buffer 
dNTPs. mix 1.25mM 

7°7-fV-#2 
1st DNA mix 

AmpliTaq Tfl DNA polymerase ( 5 units/// 1 ) 
[00433 ±.McORmmi00u l £iI£"U 5 *y)V 
(i-r-rtiM) 100/i 1 iJnife. <WcRie»«o 

A->fc^-j.-7'SrDNA Thermal CyclertC-te ■/ h fclT 

[0 044] 95°C 0.5# 
37*C 0.5# 
72°C 3# 

[0045] ZcO&ftTX'fcJfcZ ?/Uff3ro£ 
Kt72r-C-7^-ra-f h L^:. 

[0046] ( i v) if tS§:ft£DNACD@JR 
WMk. S^/M^/l^B^ 100// 1 ^)?Dn^ 
AfcJPiSteU (15,000rpm s 2#) 



G TG C (I:>f/yy) 

[0039] mz. z<r>nt>titzm&fo4 m 1 icjtua 

TtfftBESrffl^U 37XrC45$HIW h Lfc. 

i^jetlSrPCRjfeoilMDNAi: Lfc. WT. i<ORJEStl 
lr 1st DNA mixi: . 
[0040] 

Am 1 
2// 1 
1.5// 1 
8m 1 
1 // 1 



58. 5// 1 
10// 1 
16ju 1 
5m 1 
5// 1 
5m 1 
0.5// 1 

V\ ±?ff£l00// 1 HUKL^o -I^o*>10// 1 fcfflwc 
1 %T#u -xmM^16TlHHtX$ fL^DNAO-9-W Xt& 

[0047] $>9<09u// 1 * 1 %T#X3-xmM$k®lZ. 
•y h (BIO lOiafg) . GENECLEAN I ITZCODM&miH, L 

T> icODNAfflf^^BO-AtV^. 
[0048] ( v ) PCR&T1ii|S$ iXJtDNACOJg^E^JO 

^•f, (iv) T»6nfcB0-A*lMIRfi|«EcoBI. fc^^ 



(22) 



9 9 882 



fiBamH I T« L . 1 %T#o - X WeMtTlM X* 

tz. LfzWix. mmmmmmL^Bo-kt . ass 

PUC19 (TOYOBOS) (Gene) , 33, 103 (198 

5) ] fcil^U yjy-isay*vh (SffiJtS) £ 
ffl^T16*C. 18B#^^Km^fif^ro^. 

(J. Mol. Biol. ) , 166, 577 (1983) ] . '&t>tllz& 
lOfeBlfls J: 9 . r?^SHS«RU P UC19tB0-A*^t 
XZtifz7°?X$. KpUCBO-ASrfcfc. 

[ 0 0 5 0 ] iXlz. ^mWP\m£.cr>tz*>cr)-}5\ftZm<<*& 
tzMz, #S$iI(SPSTpUCB0-ASrfl3ifL. B0-Aco#JRB 

wmmm&ttL mm Bgnu BanM) . 

*«KB0-A^#tfT9XS K£i: LTpUCBO-A^r^L 

tz. 

[oo5i]»:, ^mm^mMcotzubcotr^u-- 
m^titzm-hcr>fflmmmwm£mi,zLxitf% 

■otz. t&m&<fikfec?>mm)Mlt, M137r-^' (M13m P l 
8, M13mpl9) CORF DNAtDNABT^$r ?U--V?L. — 
#g[DNAi: LTEURLfc 0 V y K -f > xyf'f 
toy-, 101, 20 (1983) ] . pUC18, P UC19^pHSG39 
6. PHSG397 <Vvfft.iSgJB») <D7°7X$ KtC^O- 
-V^U 2#«(DNA2; LTEUKU «MDNA£ Lfc. £ 
SIE^Jti. ft^ixfcilSDNAS: (a-32P)dCTPi:7-Deaza-S 



equencing Kit <USB*tM) Sf^^CO^fiS^ 

LfcTaqDye Primer Cycle Sequencing Kit 
(ABI#Jg) . DNAiffggB (J<-^yauiV7- ■ ls-9 
XttM) StfDNA Sequencer 373A (ABIttlD £rffl^6 

umxikfeifz. 

[ 0 0 5 2 ] HI £^Tf*T'tt^*l£BO-Ac7)Tg|5 
ACO^SSe^iJIi. SE^J#-^ : 13t^L^219#S60C^^> 

i77i«gcoccffi^-rs„ ;^)«aa»«3&»4>^s#i* 

[00 53] CcOTSyl^JfcraXfic^TSy^IE 
(ffi^J#-f- : 2 ) CO-SP (16#gc07n'J y*>4.25# 
gcocM >-y) ^rnf7- tf-caWLfcBffrfOTSy 

is^f (ffi^i#^ : 3*»4>iwi## : 12) n-mnm 
wi*. -m.x^hT$;wm\mt%mm j %-. 13 
eTHT^ut. lot, ?#^^bo'-a(±. a www 

[0054] ( 1 1 ) Bogao^/i-** ^staaawi-tst 

JSS-ri> 3 ' (iOcDNAilf^-£7)JRf# 
(i) PCR&{Cfflv^7'7-fV-DNAcO-£fiJt 
(I) <0 (v) T85Jg$*UtB0-AW«afifi»9<^5t>. «P 
muffin (ffi^i#^-: 13c01692#acr>C*^1716#gcO 
Git') cODNASr^L^. £cODNA£PCRi£cor^--i v 
-#3fcLfc. ft, (I) <0 (i) tl^«t5'flat{i*JRB 

gi^EcoRi <nasM&ffl*itftxi>h . t* 9 -f •?-# 3 0 

[0055] 



Ty-il— #3 5' -TCGAATTCAGGCTCAGAGTGGCCAGTTCAGCG- 3' 



[0 0 56] 3 — ^C07°^ -f V— (i N polyM'RNAcO 
3 ' fflfcOpoly (A) ijffl UfcPCRifeStf * a fctf>(C , 3 

OCO#JER»&|gl$SW2 (5'*»4>ClaK Hindlll. Sail) 
cO<^£J#oDNA£-£j&L, CcODNASrPCRacOT^-f v— 
#4tU:. /7>f7-#4 coiH^JtrWT^^-r. 

[00 57] 

75^-7-#4 5' -GATCGATAAGCTTGTCGACT- 3' 
[0058] &f&L,fzDMI,ZZiX?timu 1 cOTEtii^ 
U PCR^cor^-f^-ttT^fflLJt. 
[0059] ( i i ) PCR&fcfflV ifcftSDNAOSH! 
t~f. ( I ) <T> ( i i ) Tteffl LifcOl igomer (dT) 1 5 tC-rti. 
5 , Ut:§^Cr5-f'7-#4cr)E?iJ^toDNAS:^ 
(5X) reverse buffer (BRLS?) 
0.1M DTT (BRLfi) 
RNasin (20units) (Promegaig) 
2.5mM dNTPs (N=A,G,C,T) (T0Y0B0) 
MMTV Reverse Transcriptase (200units) (BRUgi) 
[0063] (iii) PCR&KiSDNABrJtcOttd hh. 

KmrnmnmLteMrnm <o x-h o . DNAtt^^ •/ h , d [ o o 6 a ] 

ltiSRJC^#(i: , ( I ) CO ( i i i ) t mUT 

H20 



^L. f#fcDNA5:lst strand cDNA-^fiJttCfflV^r^'f ~7 
[0060] 

77 •< -7— #5 5' -GATCGATAAGCTTGTCGAC (T) 1 7 - 3' 
[0061 ] <2)X''& h tlfz ^:RNA 10,u 1 (0.5// g ) fc 
20xtMcO7°5-r-7-#5, 3/t 1 5r500^ 1^4co^-i 

-T'rtTffl-s-L. 7<rc-cio4MBi-f y^fi<- h Lfzm. 

-Mft. iORieftS:PCRJ6w«fflDNAfc Lfc. JilT. 
^co^JiE^lSrlst DNA mix(c)i:^i,. 
[0062] 

4// 1 
2v 1 
1.5/z 1 
8u 1 
1// 1 



58. 5/« 1 
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[10 X] Reaction Buffer 
dNTPs, mix 1.25mM 
7°^7-#3 (20// M) 
7°5-fV-#4 (20// M) 
1st DNA mix(c) 

AmpliTaq™ DNA polymerase ( 5 units/// 1 ) 



10// 1 
16// 1 
5// 1 
5/t 1 
5// 1 
0.5// 1 



[0065] ( i v ) PCR^T-lfilgS ^DNACDIUJR i: J£S 

(i) ^ (iv) kraasc mtRUzRimiou izm^ 

**Wi8Lfc. *05lS*. *«j290bpCODNA8(r^B2//g 
ig(i$fi.-0^i:#;ba^>rt:. $0<7)90// 1 £1.5% 

flJDfc'U DNAflNPt y K MERMAID™ Kit (BIO 101th 

if) X'Z-<mM*m&Ltz. z<r>iMEX'm.5u&<7)mk 

WfttfWUZtitz. ST. i^DNABrn-SrBO-Bt^d. 
[0066] &fcf#^ft£BO-B£#Jlll^EcoRI £:Hind 

XSb'pUCW^^n-ci^tst. 
/iB0-BS:-^tf7"5^ 5 HpUCBO-BiOlgS^lJi-^L 
„ .1 <O^^O^gl£?lJ"#i^{i7-Deaza-Sequenc i ng-K i t 

*©::B0-B£-£tf7'7X 5 V&t LTpUCBO-Bfr^Lfc., 

coo67] $ ti^Bo - mm.mmm , 



■f- : 13^L/il692#BcOC^A > 1959#SOAtCffi3-r 
B0-Ai:BO-B^)««Sy(*ifclW* £ 1692#S<7)C 
1771* Btf) C *^^CHBrf S i t . i <9tg£ffi?'J 

fr^MZ iX-S. T 5 7 ItE^iJ t BO^a* V87° a^T- -t? 

: l*0*£Rjm782#B*»M784#B ) tmtotl* 

S^BOSfiO^/l-^ ^*^#KMJEfrr £3' fflc7)cD 
NABr>tTfeS. 

[0068] (no Boaa<orsy5f5SH8Mi'fc:*riw 

S5'f!<DcDNABfr#-<7)K# 
(i) PCl^ffiV^7 0 ^^-DNAO£-j£ 
(I) <SD (v) T&^Sft^BO-A^igSlB^O*^ 
TtZ&t&mti&n (S5«J*^: 13C7)322#B*^348# 
B) ?)fflffift&^DNA£-£,£L*:. d^DNAS-PCR^O 
r5-fv-#6t^. T7-fv-#60iB^JSrOTt 

[006 9] 



-77-4-?— #6 5' -CGGATCCAAGGTCAGGGT AAACCTGGT- 3' 



[0070] PCR&c^$|SDNAc7)-£-j££SuperScript™ P 
lasmid System (BRLtti?) £JflWCfT3r 5 t , 2#fitcD 
NAii-^!}5jc7)5'5|5StSalITrr^-^»A$fLl.. fi!-? 

# 7 fc Lfc. 7°7 >f v-# 7 coE^JS-WTt^-r. 
[0071] 

77^f7-#7 5' -TCGACCCACGCGTCCG- 3' 
[0072] ■&jCLfcDNA{±^*l-€ , *l200ja 1 nmzmM 



<3>T#4>ft7tpoly(A) + RNA£2.5// gfemtX . SuperScr 
ipt IM Plasmid System (BRUtH) IZJ: 0 2*fflfcDNA-^- 

tzfc&i&t: 7i/-V7 uu^/WjMStfk x?y-/w 

ems-^*^ aRtttTE 50// 1 tjsjus-frfc 

i^yr/l-S-iiaDNAi: Lfc. aTZCOmMWAicDM mix 

[0074] pa&0mjmm<n*m&xr<?ym r )?i> 

(I) <n (iii) fcPWHT**. 
[007 5] 



[0073] ( i i ) PCRjfefcffl l» *£8£DNAe>iBH t DNA 
SrA^iffS 

H2O 60.5// 1 

(10X) Reaction Buffer 10// 1 

dNTPs, mix 1.25mM 16// 1 

7*5 -fV— #6 (20//M) 5//1 

77^fV-#7 (20//M) 5//1 

cDNA mix 3 // 1 

AmpliTaq 1 " DNA polymerase ( 5 units/// 1 ) 0.5// 1 

[00 7 6] (iii) PCRffiTUMHS*lfcDNA(?5|lI«fcta Jt£B0-CfcUo. 

SSMWife [0077] ^W#^>il/-cBO-C£$iJliR^Sal I fc BamHI 

(II) (7) (iv) k|B|«fc:DNA*|giRL, *<7>*S*, *!7350 T«t. ft4>*»W>HtWI»iHR"rflJ»L3tr7^5 

bp^DNAiBffr**, ^0.5//g»^>il^ o JJIT. CODNAKIf H P UC19t1f 7'^ a- ~ y^Lfe. -e<OlSS»^>*tfeB0 ' 
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«0^-<0JgSie^J^{i7-Deaza-Sequencing-Ki t ( USB 

as?) &m^&w¥&mv>ij&'?&z%->tz. mitzts 

-CZ-ttsTyX* V&t LTpUCBOCSt^L^. 
ftfcB0-C<7)lggiE5lJ{±, g£f'J#"t : 13£5nL*: 1 #B 
c7)Aji^348#BOGtffiS-r-i). B0-AhB0-C<7)tSS 
E^itl^S i: 219*Qtf)Cj&»4>348#0tf>G*T*>II 

T^ymin : i3*D*£K?raii*>a»£254 

BO-Cfi. BOm&<OT$S*mtMHZ*tlGt& 
5'{ffl<9cDNA»r;tT'£>.g>. 

[00 78] Jilh. tt&ftfcBO-A. B0-B&tXB0-O7)D 

&z&&ftttmm*mmtt ■. 13^ l*. *§s 

SS^gB4&n Ky"C&4 ATG*>&*6i OifciLa YVX' 
h h 1782# B frt> 1785# SWTAGT^T-rSftt^V^ 

[ 0 0 7 9 ] B0gfi^#{2^7l/-Aft£#£-tl>. 
LfcA^t, B0^ai±. 572ji<7)T5yB!^^^-g»H?ig 

fcrs y^ad^^o 1 ss^^m--^*^*^) 
nt^thtih. Bosaorsy*^r5 7it{i^''jy 

T£ 0 » -e^Mf fcltt 2 OOigSliT 5 7 ^ ( Lys-Arg ) 
?m (BOgfi) Wntv ^v^fc^:5rSB^Ji:#t 
[00 80] K?IJ#-^ : 13T^L^et*l^-T>"J 

wares? ut. Boseor5y*«ie?ij (i^is-f-: 
2 ) ^TUTT—efttimxvmm ■■ 3~e 

?|J#^-: 12) £Tirt'^L/c. Ltaifi^X. BOSfiM^ 

smimb z&s lx^z-& t , Bo^B^-;^ff is(±, 

r 5 7 mx Ofifc-S k#i. 4>ii& . 
[0081] <5>y-f >7a «y -r 4 y?mz£ SBO^mRNA 

Sro*:. C ['^^S^MM. 16 , 4743 (197 
H2O 

(10X) Reaction Buffer 
dNTPs, mix 1.25mM 
r^-fV— #8 (20/<M) 
77-(7-#9 (20//M) 



7)], [T-o-z-f^/ *7* if -f^a^/UT 
#•7^4 -f-fxyx 3J-7* if USA, 77, 5 

794 (1980) ] . L^U^j-y- (198 
2) ] J 

[0082] <3»Ti#^^poly(A) + RNA<7)o ^>2.5ju g £ 

k. ®<7) (I) <D (iv) t'#^3t7°5X5 FpUCB0-A£ 
MRBP^EcoRI fc Hindi 1 1 TOTf L . T#n - XWSmM 
IZfrrtty *) ti LMtti L tc , iftl . SkbpiOBO-A^DNABr^CD 
3SMiS£(a- 32 P)dCTPT'Muitiprime™ DNA Labelling 
system (77yi-Attl) tC <fc 9 SUIMfcLfcMMBWi 
SMr'J^^My 3 15mM Ig^-fh'J^ 

A. 1.5mM ?X>-^f hU»*Ai:0.1% SDSSr-^tf}§ 
?gT'42r-C'30^^L, Ml£$ii:3t7>f/U^-^- 

[0083] lil^tcmmacKlL^RNAcO-t-f X*?-/t- 
titz® 2 kb<7){ig^ l H*»ai3Htfc 

(02tC^EnT*-r) . t¥oT. BOCOmRNACO^-fXti. 
*«j2kbT'S) 0 , ( I ) ~ (III ) T#£*UtB0-A. B 
0-BS^*B0-C^ffl-^itT#4»^E?iJ#-f - : 13<7)DNA<7) 

0, W3m^ : BtC^Sn-^DNAE^i^'BOcOmRNAE^J^D 

[0084] ®mmfaMfttfi®m<?)w (boss > mt 

(II) b (III) Tl#4>il^BO-BkBO-Cc7) 
(ffi?iJ#-^ : 1 ) ^Sr-S-tftAkSI^OWDNABfW-i: t 

[008 5] ( i ) ?CmitZ£Z*-7>V-T< 

y v - A-kfo Z-ktsmmKnmffi 

©co (no rt# t>iitzBo-c<7)t&mm<7)ft. mm 

13O^12#g£0T*^|g36#SOT*-C'C7)iE^Ji:^ 
1878# g <7D C *•> £SS1902# B<7) G ^ T^iEM^fflliWid 
?lj0DDNA£-£-|£ L . -e^-encD^DNASrPCRCOT y -f 
^?-#8, 7°^-f^?-#9i:L-(:ffl^7t:. ©CO 
(III) Ttt^cDNA mix^PCR<7)ilSDNAk Lrt:. 

[00863 ?ai<?)Kfmm<nmj8LimTv>m*)X'h 

0, DNAtiitS^>yh. DNAiWeSgK. 4HBKJ&«fNi. 
(I) <0 (iii) fcHWTfti. 
[0087 ] 

60.5// 1 
10// 1 
16/z 1 
5// 1 
5/i 1 
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(III) <7) (ii) <7)cDNA m i x 
AmpliTaq™ DNA polymerase (5units/;u 1 ) 



5m 1 
0.5m 1 



[0088] ( i i ) PCRT'JailgSixfcDNAcOElK t tgSK 

(II) tf> (iv) fc[Sl^DNA$r®lRL, -t^lS*. #71.9 
kbp^DNAWfr**. »l/*g»4>*ut. KIT. ^^DNA®r 
WSrBO-fullfcV^. 

[0089] <fct»/->*lfcBO-full*, *6A»tftlBIBB 

HJ-fullS'frtr:r9.X5 KSttfc. Jilh\ Z&T 
yX5. H SrpUC-BOfc . <fc*ao-ful l*5WRBWttia 

?n-— y^Srff&ofc. ©co ( v ) coioic. IS 
Wifc^^aSDNAtt, M137r-y (M13mpl8» M13mpl9) 
ORF DNAfcDNAWfrfc^O-iy^U — *^DNAi; t 
TEJRL^O C^V«yH 4 V xyf^ftny-, 10 
1, 20 (1983) ] , PUC18. pUC19*h>HSG396» PHSG397 

2*MDNAi; LT EIR LitSDNAi; Lfc. >IcO^-c7)J@S 
fflflftJSi, i&frfWJJBLitTaq Dye Primer Cycle S 
equencingKit (ABI#§g) . DNAitifii^iK (^-ifyi/k 
• is~-9?3kW) RX/DM Sequencer 373A (ABIit 

6*ifeB0-full^±aftMIRBWB«»ffl, TfffclS 



-fullcOigSEMti, EW#*: 13(C?SLfcSSl2*ae> 
Tj&»&mi902#B*>G*T. SS^fci-RLfcKJflTao 

»4£fc#-CSfc. 01tfc^T#Ttt^^tin:BO-fu 

^F£ffl3^£Sfcfr££tffg$£PrePro£: LXTjkLfz. 

^^sIciHtcffiS-rsaMi-SrCfciSLfc. CcOBO-full 
fc*W-W:DNA»ffr**tfr9^S FpUC-BO*. HSfefll 

sf&r^^ 5 mmcomit us. 
[oo9o] mmM2 

-e-#iofc:ii»H$f-£:r5*$ F^^o-->i/^a 

& J: o iz . »»« fff ^^l^r*- K<0«HfflB?!ltf> 
-» (Hindin-9--f h- £-£•&) a^ifvo**. artrr 

*UCO&. 7"7>f7-#10, T^-f^-ttlKOl^iJSrfeil 
[009 1] 



7*9 Y V- #10 5'-GGTAAGCTTGGATAAAAGAGTTGCCCAGATCAGCCCACAG-3' 
77-f "7-#ll 5' -0GGAATTCTTACT0GTCAGCTGCGGCG-3' 



[0092] PCRacOSJCJiGene AmpTM kit (/\°-df y 
x;UV->->ys°yt±8?) £fflV\ |S)tt<7)DNA Thermal Cy 
clerfcj: OfT&ofc. R«?ScOMi|S|Jr-y HC»ft3 

«A-)!tfi- T'SrDNA Thermal Cycler^-*: >/ h U W 

[00 9 3] 95°C 0.5# 
37*0 0.5# 
72°C 3# 

[0094] itf5RjC*ft"PCRK*35-9--f ?A4t&-? 
fc. 

[0095]»:^t, Ztl*l.5%T*fX3-xyMZT 

^■co^m. ^l.ekbpcoDNABffJt^i^gtiHStir^ 

h <! tfhfr-y 7t . -I CDl . 6kbp<OA>- H i-StX?)^® 
<0£zLT. Gene clean II Kit (BIO lOlttK) Srffl^ 



L0JRU:. 

[0096] 0JR LfcDNA^&tCftJPSPSEcoRI fc Hindi I 

t&Srfr&oT, #J1.6kbpc7)DNABlTJt£Gene clean II Kit 
SrfflVvcBiRLfc. »£>*ifcl.6kbp DNABff^Sr^a^^-ti: 

fcjfiSPQrfaaawi <?-$*-*-) Sri.6kb P dnaist^- 

[0097] a H^f Ov-^^/I^Tf - HgP^criM 

*>, »«cO^V^DNA (ClontecttJ: OMA) ^MMDNA 
i: LT-^-f V-#12. #13$-ffl^T«H^cOv'j?'>;^ 

7 tR*KR*r^o-^iistaaft lt , khb l^dnab? 

>t^liI2tT. <I it £ MERMAID kit$rfflV^T»aiL.@lR 
-ecOMm, ltJ0.5jL£gcO^300bpcODNAB(f>T-2rtf 

tz. 

[0098] 



T, ht^rt$ilTV^IttBJ»^fi!-5TDNA2:«Uai 

^7^-7-#12 5' -GCCTCGAGTTTCATACACAATATAAACGACCAAA-3' 

7*5^^ -#13 5' -GGAAGCTTACCCCTTCTTCTTTAGCAGCAATGCT-3' 
[00 9 9] ZZT. T5-fV-#12{i$IJ|5B^XholcO -»?-^ hZryJ V-#B(i$IJISPSHindIIIcO-9--f h^r 
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&A,T^&<OX\ f#£,*U:DNABJfJt SrXhoI t Hindi 1 1 TIB 

tett zbizi*). aifWy/t;Krf HotSSie 
^J£^r3NA|0r£-OPo*Si§{::, ^-it-TiiXhoI-iM htH 
indium h2-2SAT#l.. 

[0100] nt>tltzmmft£Xhol i:HindIII-C«t 
t\ d^i:-//W-^.^ , jrhks- (StratageneftlS) £X 
hoi, HindniT^tL^-v^^y-hfcTM 
y 3 > Lti. 7 A y-is a ygOEiifM tr-i? a y^f . y 

tCfi^Tfi^o*:. 7>fy-^a>-m. rje^-cabis 

-^y^ (1982) ] tiOff^o^. ^JWSBlOiSjSII. 

#<bix^rye^ y yittt<9»l*J: *)77X s kdna 



[0101] ^C^CDpB«SrHindIIIhEcoRIT«LT 
$ft.7tl.6kb P DNAffir)T'$-HindIII i:EcoRIT'i3)»rL^77 

Lfc. ZC07°7X 5 KSrpBOa 2: liTROHIWcfflv^ 
[0102] ^^pBOceOMADNABr^^TSt, $H*PG 

LT{4TI5^t^7°7'fv-#14. #155rffl^*:„ 
[0 103] 



TtM ^-#14 5'-CCGAATTCATTGAATTGAATTGAAATCGATAGA-3' 

7*7 -I" V - # 15 5' -CCGGATCCGCATGCGATATCGGTTTTTCGAAACGCCAGAATTTTCGA-3 ' 



[0104] mmm. Rmm.ZTrfx3-xmfm.mLx 

MmttiMAMFrZmmLX . Cil 2: MERMAID kit£ffll^ 
XtiHbL®fRltz. m.5jJig<r)$)3O0bp<r>m 
HWFcZ'&K. r5^^-#14{±EcoRIHf-f hZTvJ-? 
-#15(±S P hK BamHI->M h£^X'&K>. n^tvTM 
)tS-EcoRIhBainHI (^ftllliW) TiftWS.I.fc 

tc i ») . PGKitfs^ <n ? - s *- * -a? (<ows»k . 

fl>f;ft.EcoRIlM r-fcBamHI-tM r- £jgA-f& Z bfi { X*% 
&biXfzPGm&Tcr>?-**-?-mPr£. EcoRI 
b BamHI TIB^ L. Ztlb fiji£«DpBSa Sr EcoRI 2; BamHI T' 

mmmmzftz-it:, m^ixtirye^uymit^mu 

J; OT^XS KDNASrpML. C*i£pB0GS« b U OT 
[ 0 1 0 5 ] ZC0£ o lz LXttrnZtltzm^Mfr^-tf, 

-rxK7^yi- u yy-r;^-y-A*'j y-r^ 
-y-^^y-'f yo-f yy-feij y-rn'j yfc 

n' >j y h {iBo^frco n ^mmcr) r s y »Sr ^ l 

T v vfc . Z coie^ij y >- y - T/t^- y<9Bfl?"Jte a S 

h *) . C^#T-B0?y;\°?j&^ *> 

[ 0 1 0 6 ] 7*5 X 5 HpBOG a S-Xhol b SphI Tiffft L"C 
r^a-x«^aciftL, *>>2.2kbpc7)DNABTJt£«if2U 
c:oKlrM-$-GENE CLEAN II kitfcrJ: OHHRLfe. CODNA 

SrXhoI irSphlTML/c^-y^^^ y h 15^*0 

< ? -i ?->> a y l . *<vKmm;'*Mwm5t: mmo 

ia< h7yxy*—x-i/3 yLti, 



[0107] ntititzB'S&Mbk 0 MiSoStKT^x 
5 K^llllRtCixSrpYES-BOi: L7t, 03(CpYES-BOc7) 
iJfci^^lfit^^-r. pYES2tiXhoK SphlHf-f hc7)± 

eStSfaoGALiafK^^ra^e-^-^j^or^xs K 
T, Xhol^ hfi!ltcilfE^cO±^. SphlHf-f MRcjlfE 

ttTWfiK hXo ttfoizm&ttmx-thz b X\ 

m&=FWHL17u*:-?-X'm;??ZtioZ>£ o lz%& . 

DNAffirfr*iGALl7*nt-^-T«$ftd C*fjtS-*t 
tS!-3T. £tf)DNAKJTtf*B0*3-K 

[0 108JHJSM3 

Hifi^i i ie«£^r^ x 5 h'puc-Botcij \, ^xmo&&=? 
aJt-yyo— fM yfyv— i^tt mby w&wl-x 
9**<oecori isaasffifc sphiigiMBfl[*sfiPS-r & . z <o 
ecori satawatciXio 2*0-^^ u ^dna^sa lecor 
iB»aHa«:xhoii8i«awafc«jfttJtr^^s kpuc-bo 

[0109] 5' -AATTGCTCGAGATCGATCTAGAC-3 ' 
3' -CGAGCTCTAGCTAGATCTGTTAA-5' 

[0110] «I<7)pUC-B0X*^BCB1^2-#tf^ 
1 . 9Kb P <7)XhoI -SphlgfrJT-?: [HlitK L . Xhol fc SphI TflJBf U 
Jtmr^W^XS HpYESt-9-7'^o-->'^L7*5X5 
KpYES-FB0$r#Jt. 

[0111] 

SHtM2 AlfHffe0V3 T'#^^7°^X 5 KpYES-BOS 
l^pYES-FB0$rffl^T^#SHY2lr^«fe^ L7t. J^MIe 
^^^^{iLaboratory Course Manual for Methods In 
Yeast Genetics (Cold Spring Harbor Laboratory) l,Z 
WBLZtiX^h-mizLtzW^XfiK^tz. 
[0112] KIT. r?X = HpYES-BO^ffll^li^ 
1\<*?mmiZ§dffit& . SHY2<Ol4«(i («, ste-VC9. 



v 
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ura3-52, trpl-289. leu2-3. Ieu2-112. his3- 
1, canl-100) ZCDmizU i/><7)&&L%: 

V ^i&X'li&MX § & ^ . i Of*#pYES2 - BO fcflMfrf 

n4 S^>*l!»ttOflcfc*4. ftoT, pYES-BOtci* 
[0113] «W«»l£fi$:->jfc»JIL 5«*>#m0ft 

[0114] BQ2tt<0i&»i<Ktf) J 0 £ LTfrfco fc. B 
D2»SrTSiffl^^SDGi§ittl0ml C$H LT— %30°CT'I? 

[01 1 5 ] 0.67 % bacto yeast nitrogen base (w/ 
o amino acids) 
2 % *fy?h-X 
0.002% *9S^ 
0.002% t^fy> 
0.002% h\JTh7ry 

[0116] m^^go.5«i loomi nsvammzmmi, 

X. 3ffCT-*Mk 3««LOD6io*ll«fWfc:«5gL 
[0117] Ofcio:W.<H£*Lfc»W!rC*Wfc*tf>, jS 

<MHt (soooxg, io») tzxmftemm. mm 
[oils] tm±m wzmiLtimi^ttix^&fr 

ZMK&tiihlz, i-fBQ2|tfc n y h n-;H*<o«ath 
?tSr^-^L^Centrifugal Ultrafree-20 (#^410,00 
0*7h, 5 VtfTWm ) &RBfl»«fi&£J: >5ft50« 
tcaWLfc. IHJRLfc»Mi5Bl<05(W4 hUX 

-ttfflHWKa (PH7.0) - ImM PMSFKSSU tf-Zl' 

[0 1 1 9] <»C. ig«±?f^B0iifET£7)^$riig^ 
S#l*lB^!:^S±«M^B0vgttcDM^2r 
tT^roft. BOvgttcriiffl^i^T^idtctTtT-o^. 0. 
lmg/mlcDb'U^bV ( S^^ftl}) £ ImM EDTA-0.2 
M Tris-HCl ( P H8.0) £i§8?L*:i§ifclrali;-<f 
0. lml LT. 3rCT-20#5O5f&. T7>-7i:<7)B8 

yy/Wi* VXTcoXolzLxmMLtc. 
[0 120] 

: B02ft^g«±«2rjgffi (50») 
-^XT/I^B : B02ffi^af(c»«n^Wi (20fg) 

-ifyr;uD : zi>vv-)vft<mmmMkwm (20 



«) 

[0121] BOvS'ti^'$)^^i^t•' l J;^t•"y^o©^ J g<5Dt ,, - 

ssl*:. t&mimzm^timmx'it. ayba-*um> 

tm±.ft*tot-ti%r£ , t* U /Ub'y<Oigb£Ktf)b- 7 ii 

**tf)B0 ( 3*cff§!OT ) i Ml h t . b'U /W bVOb"- 

[0122] JiLtO-r b'fr$>* ^yh a->l>m<7)t%m± 
«{3B0*§tt£Srri<7)£^T-t^^U # t'B0C0vS14 

Sji.Bo*<^^$nr v xtax . ^«Djstt^«tm-c* s^i: 

[0123] B02«MOl&*±»t jDi.fel9KT{i, 05 

[0124] mzz^t'vjutyftmmtfmiLtinQ 

t,z£&i>coX°fo&Zt*: 1 J^x?y7n vbZm^fzM 

miziomtzmzLtz. mmcotuKMMZtitzzyhTj 

%%M)LKi. SDS-PAGEm^V&t&iiMolecular Cloning^ 

tmztix^h^mzmtxnz-oK. ra&i&tiL y 

rv±i,zftmztitz-?y^9^ybiwwm. ( 5 VtfTft 

M) (CMultiphor II (LKB&gl) *fflV^T««Wfc:h9 

yx7r-Liz. zcomzcopwFmtmov^iiKmz 

fflV">T^ Amplified Alkaline Phosphatause Goat Anti-R 
abbit Immun-Blot Assay Kit (AM^7 F^tM) 
^xx^y/a -/N^ff^r-oTt. ^xx^y/n-zb 

^ro^. znmj&zmeiz^Ltz. 

[0125] V- >-2(C(i^b'Af5ftB0*>'rr7^ 

-jm<7)im±m wmm&m. ttz u-y4 -eiieokDacr, 

GM iz ~\y H( ZWim ZtiZfr-otz. i ^b§bo 2 isftfrtg 
3E±ffi«fffiK£% Lfc U - > 3 -CiiH 6 J: 9 »«fe*«flr J: 
3 H60kDacr){4E^N'y K^S^^ilJt . LtzifiiX . 
Jtfe?<^fin£fc:ftj# LTBOt |i| t-9--f XcOBOi: ft tCUS 

[0126] ULh^^ fc3&»A>WA$*l3tDNAK^T6«BQ^ 
[0127] FpYES-FB0T'^SHY2$r^M|g 
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[01 28] [0129] 

mmm*t:mfr&A,timm;mikztm^& be^o«§ : 534 

Val Ala Gin He Ser Pro Gin Tyr Pro Met Phe Thr Val Pro Leu 15 

Pro He Pro Pro Val Lys Gin Pro Arg Leu Thr Val Thr Asn Pro 30 

Val Asn Gly Gin Glu He Trp Tyr Tyr Glu Val Glu He Lys Pro 45 

Phe Thr His Gin Val Tyr Pro Asp Leu Gly Ser Ala Asp Leu Val 60 

Gly Tyr Asp Gly Met Ser Pro Gly Pro Thr Phe Gin Val Pro Arg 75 

Gly Val Glu Thr Val Val Arg Phe He Asn Asn Ala Glu Ala Pro 90 

Asn Ser Val His Leu His Gly Ser Phe Ser Arg Ala Ala Phe Asp 105 

Gly Trp Ala Glu Asp He Thr Glu Pro Gly Ser Phe Lys Asp Tyr 120 

Tyr Tyr Pro Asn Arg Gin Ser Ala Arg Thr Leu Trp Tyr His Asp 135 

His Ala Met His He Thr Ala Glu Asn Ala Tyr Arg Gly Gin Ala 150 

Gly Leu Tyr Met Leu Thr Asp Pro Ala Glu Asp Ala Leu Asn Leu 165 

Pro Ser Gly Tyr Gly Glu Phe Asp He Pro Met He Leu Thr Ser 180 

Lys Gin Tyr Thr Ala Asn Gly Asn Leu Val Thr Thr Asn Gly Glu 195 

Leu Asn Ser Phe Trp Gly Asp Val He His Val Asn Gly Gin Pro 210 

Trp Pro Phe Lys Asn Val Glu Pro Arg Lys Tyr Arg Phe Arg Phe 225 

Leu Asp Ala Ala Val Ser Arg Ser Phe Gly Leu Tyr Phe Ala Asp 240 

Thr Asp Ala He Asp Thr Arg Leu Pro Phe Lys Val He Ala Ser 255 

Asp Ser Gly Leu Leu Glu His Pro Ala Asp Thr Ser Leu Leu Tyr 270 

He Ser Met Ala Glu Arg Tyr Glu Val Val Phe Asp Phe Ser Asp 285 

Tyr Ala Gly Lys Thr He Glu Leu Arg Asn Leu Gly Gly Ser He 300 

Gly Gly He Gly Thr Asp Thr Asp Tyr Asp Asn Thr Asp Lys Val 315 

Met Arg Phe Val Val Ala Asp Asp Thr Thr Gin Pro Asp Thr Ser 330 

Val Val Pro Ala Asn Leu Arg Asp Val Pro Phe Pro Ser Pro Thr 345 

Thr Asn Thr Pro Arg Gin Phe Arg Phe Gly Arg Thr Gly Pro Thr 360 

Trp Thr He Asn Gly Val Ala Phe Ala Asp Val Gin Asn Arg Leu 375 

Leu Ala Asn Val Pro Val Gly Thr Val Glu Arg Trp Glu Leu He 390 

Asn Ala Gly Asn Gly Trp Thr His Pro He His lie His Leu Val 405 

Asp Phe Lys Val He Ser Arg Thr Ser Gly Asn Asn Ala Arg Thr 420 

Val Met Pro Tyr Glu Ser Gly Leu Lys Asp Val Val Trp Leu Gly 435 

Arg Arg Glu Thr Val Val Val Glu Ala His Tyr Ala Pro Phe Pro 450 

Gly Val Tyr Met Phe His Cys His Asn Leu He His Glu Asp His 465 

Asp Met Met Ala Ala Phe Asn Ala Thr Val Leu Pro Asp Tyr Gly 480 

Tyr Asn Ala Thr Val Phe Val Asp Pro Met Glu Glu Leu Trp Gin 495 

Ala Arg Pro Tyr Glu Leu Gly Glu Phe Gin Ala Gin Ser Gly Gin 510 

Phe Ser Val Gin Ala Val Thr Glu Arg He Gin Thr Met Ala Glu 525 

Tyr Arg Pro Tyr Ala Ala Ala Asp Glu 534 

[0130] mm** : 2 mncom rs ;m 

E#Jtf>ft§ : 2 5 

Val Ala Gin He Ser Pro Gin Tyr Pro Met Phe Thr Val Pro Leu 15 

Pro He Pro Pro Val Lys Gin Pro Arg Leu 25 

[oi3naw##:3 rniiem-.Tssm 

E*dtf>*3 : 1 2 
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mi 

lie Gin Thr Met Ala Glu Tyr Arg Pro Tyr Ala Ala 12 

[0132] wm&? ■■ 4 wmam :r$sm 

SW^)*3 : 7 

WW 

Asp Tyr Tyr Tyr Pro Asn Arg 7 
[0 1 3 3]ffi5>J#-^: 5 ffifll«>S: TS/lft 

EWtf>R3 : 8 

mi 

Val Pro Phe Pro Ser Pro Thr Thr 8 
[0 1 34] mm^: 6 le^JOS!: T$yg? 

UW^ftS : 1 7 

Leu Thr Val Thr Asn Pro Val Asn Gly Gin Glu lie Trp Tyr Tyr 15 
Glu Val 17 

[oi 35] mm^-. 7 mmnm: rs/i 

mi<7)MZ : 9 

mi 

Tyr Arg Pro Tyr Ala Ala Ala Asp Glu 9 
[0136] EW## : 8 WPkDm :T$SM 

WH^Z : 1 0 

mm 

Phe Ser Asp Tyr Ala Gly Lys Thr He Glu 10 

[oi 37] mrn-^-. 9 mnnm-.Tssm 
mi 

Leu Trp Gin Ala Arg Pro Tyr Glu 8 
[0 1 3 8] WPm^ : 1 0 mncOM: TSiSM 

mmm • 1 ^ 

mm 

Phe Gin Ala Gin Ser Gly Gin Phe Ser Val Gin Ala Val Thr Glu 15 

[oi 39] mmm^: 1 1 wmem-.TSsm 

&?'J<7)j|$ : 1 0 

Thr Leu Trp Tyr His Asp His Ala Met His 10 
[0 1 4 0] E#l#-Sf- : 1 2 WM<?M:T§Sm 
E?'JO:R£ : 2 8 

mm 

Asn Ala Tyr Arg Gly Gin Ala Gly Leu Tyr Met Leu Thr Asp Pro 15 
Ala Glu Asp Ala Leu Asn Leu Pro Ser Gly Tyr Gly Glu 28 
[0141] E*l## : 1 3 mi^m : 

E?"l<7)«§ : 1 9 5 9 

WW 

ACCAGACAAA CTTGAGCTTG CTTGACTCGG AGTCCTTTAG TTTTGCCTTT CATTTACAGT 60 
CCAAG ATG TTC AAA CAC ACA CTT GGA GCT GCT GCC CTC AGC TTG CTT 107 
Met Phe Lys His Thr Leu Gly Ala Ala Ala Leu Ser Leu Leu 
-38 -35 -30 -25 

TTC AAC AGC AAT GCT GTC CAG GCA AGC CCC GTC CCC GAG ACC TCA CCG 155 
Phe Asn Ser Asn Ala Val Gin Ala Ser Pro Val Pro Glu Thr Ser Pro 
-20 -15 -10 
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GCA ACT GGA CAT CTC TTC AAG CGA GTT GCC CAG ATC AGC CCA CAG TAT 203 
Ala Thr Gly His Leu Phe Lys Arg Val Ala Gin He Ser Pro Gin Tyr 

-5 1 5 

CCC ATG TTC ACA GTA CCA CTG CCA ATT CCT CCT GTT AAG CAG CCC CGC 251 
Pro Met Phe Thr Val Pro Leu Pro He Pro Pro Val Lys Gin Pro Arg 

10 15 20 

TTG ACT GTA ACC AAT CCT GTG AAT GGA CAA GAG ATC TGG TAC TAT GAG 299 
Leu Thr Val Thr Asn Pro Val Asn Gly Gin Glu He Trp Tyr Tyr Glu 



25 30 35 40 

GTC GAG ATC AAG CCC TTC ACT CAC CAG GTT TAC CCT GAC CTT GGA TCC 
Val Glu He Lys Pro Phe Thr His Gin Val Tyr Pro Asp Leu Gly Ser 



347 



GCT GAT CTG 
Ala Asp Leu 

GTT CCT CGT 
Val Pro Arg 
75 

GCT CCT AAC 
Ala Pro Asn 
90 

GAC GGA TGG 
Asp Gly Trp 
105 

TAC TAC CCA 
Tyr Tyr Pro 

GCT ATG CAT 
Ala Met His 

TAC ATG CTC 
Tyr Met Leu 
155 

TAT GGC GAG 
Tyr Gly Glu 

170 
GCA AAC GGC 
Ala Asn Gly 
185 

GGT GAT GTA 
Gly Asp Val 

GAG CCT CGC 
Glu Pro Arg 

TCT TTC GGC 
Ser Phe Gly 
235 



45 

GTC GGG 
Val Gly 

60 
GGA GTT 
Gly Val 

TCC GTT 
Ser Val 

GCA GAG 
Ala Glu 

AAT AGA 
Asn Arg 
125 
ATC ACT 
He Thr 
140 

ACT GAC 
Thr Asp 

TTC GAT 
Phe Asp 

AAC TTG 
Asn Leu 

ATT CAC 
He His 
205 
AAA TAT 
Lys Tyr 
220 

CTT TAC 
Leu Tyr 



TAT GAT GGA 
Tyr Asp Gly 

GAA ACA GTT 
Glu Thr Val 

80 

CAC CTG CAC 
His Leu His 
95 

GAC ATC ACC 
Asp He Thr 
110 

CAG TCT GCT 
Gin Ser Ala 

GCT GAG AAC 
Ala Glu Asn 

CCA GCC GAA 
Pro Ala Glu 
160 

ATT CCA ATG 
He Pro Met 

175 
GTC ACC ACT 
Val Thr Thr 
190 

GTG AAC GGT 
Val Asn Gly 

CGA TTC CGC 
Arg Phe Arg 

TTT GCT GAT 
Phe Ala Asp 
240 



50 

ATG TCT 
Met Ser 
65 
GTC CGC 
Val Arg 

GGA TCA 
Gly Ser 

GAG CCT 
Glu Pro 

CGT ACC 
Arg Thr 
130 
GCC TAC 
Ala Tyr 
145 

GAC GCT 
Asp Ala 

ATC CTC 
He Leu 

AAT GGA 
Asn Gly 

CAA CCC 
Gin Pro 
210 
TTC CTC 
Phe Leu 
225 

ACT GAT 
Thr Asp 



CCT GGC 
Pro Gly 

TTC ATT 
Phe lie 

TTC TCT 
Phe Ser 
100 
GGC AGC 
Gly Ser 
115 

CTA TGG 
Leu Trp 

CGT GGC 
Arg Gly 

CTC AAC 
Leu Asn 

ACG TCC 
Thr Ser 
180 
GAG CTG 
Glu Leu 
195 

TGG CCT 
Trp Pro 

GAT GCC 
Asp Ala 

GCT ATC 
Ala He 



55 

CCT ACT TTC CAG 
Pro Thr Phe Gin 
70 

AAC AAT GCT GAG 
Asn Asn Ala Glu 
85 

CGT GCC GCC TTT 
Arg Ala Ala Phe 



TTC AAA 
Phe Lys 

TAC CAC 
Tyr His 

CAG GCT 
Gin Ala 
150 
TTG CCA 
Leu Pro 
165 

AAG CAA 
Lys Gin 

AAC TCA 
Asn Ser 

TTC AAG 
Phe Lys 

GCA GTT 
Ala Val 
230 
GAC ACT 
Asp Thr 
245 



GAC TAT 
Asp Tyr 
120 
GAT CAT 
Asp His 
135 

GGT CTC 
Gly Leu 

AGT GGA 
Ser Gly 

TAT ACC 
Tyr Thr 

TTC TGG 
Phe Trp 
200 
AAC GTT 
Asn Val 
215 

TCT CGC 
Ser Arg 

CGC TTG 
Arg Leu 



395 



443 



491 



539 



587 



635 



683 



731 



779 



827 



875 



923 
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CCT TTC AAG GTT ATT GCC TCC GAT TCT GGT CTT CTT GAA CAC CCT GCC 971 
Pro Phe Lys Val lie Ala Ser Asp Ser Gly Leu Leu Glu His Pro Ala 

250 255 260 

GAT ACC AGC TTG CTG TAC ATT TCC ATG GCC GAG CGT TAC GAA GTT GTG 1019 
Asp Thr Ser Leu Leu Tyr He Ser Met Ala Glu Arg Tyr Glu Val Val 
265 270 275 280 

TTT GAC TTC TCC GAC TAT GCT GGC AAG ACT ATT GAA CTC CGC AAC CTG 1067 
Phe Asp Phe Ser Asp Tyr Ala Gly Lys Thr He Glu Leu Arg Asn Leu 

285 290 295 

GGC GGT AGC ATT GGC GGC ATC GGA ACA GAT ACC GAC TAT GAC AAC ACC 1115 
Gly Gly Ser He Gly Gly He Gly Thr Asp Thr Asp Tyr Asp Asn Thr 

300 305 310 

GAC AAG GTC ATG CGT TTC GTG GTA GCA GAC GAC ACA ACT CAG CCA GAT 1163 
Asp Lys Val Met Arg Phe Val Val Ala Asp Asp Thr Thr Gin Pro Asp 

315 320 325 

ACC TCA GTT GTT CCT GCT AAC CTT CGT GAT GTT CCC TTC CCC TCT CCC 1211 
Thr Ser Val Val Pro Ala Asn Leu Arg Asp Val Pro Phe Pro Ser Pro 

330 335 340 

ACC ACA AAC ACC CCC CGA CAG TTC CGCJTT GGT CGC ACC GGT CCT ACC 1259 
Thr Thr Asn Thr Pro Arg Gin Phe Arg Phe Gly Arg Thr Gly Pro Thr 
345 350 355 360 

TGG ACT ATT AAT GGT GTT GCT TTT GCT GAT GTT CAA AAC CGT CTG CTT 1307 
Trp Thr He Asn Gly Val Ala Phe Ala Asp Val Gin Asn Arg Leu Leu 

365 370 375 

GCA AAC GTA CCC GTT GGT ACT GTC GAG CGT TGG GAG CTC ATC AAC GCC 1355 
Ala Asn Val Pro Val Gly Thr Val Glu Arg Trp Glu Leu He Asn Ala 

380 385 390 

GGT AAC GGT TGG ACG CAC CCT ATT CAC ATC CAT CTT GTC GAC TTC AAG 1403 
Gly Asn Gly Trp Thr His Pro lie His He His Leu Val Asp Phe Lys 

395 400 405 

GTG ATT TCT CGT ACT TCC GGC AAC AAC GCG CGC ACA GTC ATG CCA TAC 1451 
Val He Ser Arg Thr Ser Gly Asn Asn Ala Arg Thr Val Met Pro Tyr 

410 415 420 

GAG TCC GGT CTC AAA GAC GTT GTC TGG CTT GGT CGC CGT GAA ACT GTG 1499 
Glu Ser Gly Leu Lys Asp Val Val Trp Leu Gly Arg Arg Glu Thr Val 
425 430 435 440 

GTT GTT GAG GCT CAT TAC GCG CCT TTC CCT GGT GTA TAC ATG TTC CAT 1547 
Val Val Glu Ala His Tyr Ala Pro Phe Pro Gly Val Tyr Met Phe His 

445 450 455 

TGC CAC AAT TTG ATT CAC GAG GAT CAC GAT ATG ATG GCT GCC TTT AAC 1595 
Cys His Asn Leu He His Glu Asp His Asp Met Met Ala Ala Phe Asn 

460 465 470 

GCC ACC GTC CTG CCA GAT TAT GGC TAT AAT GCC ACT GTT TTC GTT GAC 1643 
Ala Thr Val Leu Pro Asp Tyr Gly Tyr Asn Ala Thr Val Phe Val Asp 

475 480 485 

CCT ATG GAA GAG CTT TGG CAG GCT CGT CCT TAT GAA CTC GGC GAG TTC 1691 
Pro Met Glu Glu Leu Trp Gin Ala Arg Pro Tyr Glu Leu Gly Glu Phe 

490 495 500 

CAG GCT CAG AGT GGC CAG TTC AGC GTT CAG GCT GTT ACT GAG CGT ATT 1739 
Gin Ala Gin Ser Gly Gin Phe Ser Val Gin Ala Val Thr Glu Arg He 



(32) 
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505 510 515 

CAG ACT ATG GCT GAA TAC AGA CCT TAC GCC GCA GCT GAC GAG 

Gin Thr Met Ala Glu Tyr Arg Pro Tyr Ala Ala Ala Asp Glu 



520 



1781 



525 

TAGAAACATA CCAGGTATGG TATTGATGAA 
ATCTATTCCA TTCGTGCTAC ACCATATAGG 
GCATCACTTT TTACCGCTGA TATGGAGACT 

[Hi 3 75^5 HpUCBO-A, TyX* KpUCBO-B. y°y 

h'pucBo-cat/r^x* vpvc-EDcomm&mwmz 

[H2 ] /^'y^n-TM yyov*?— y&Zit. 

CH3] 7°^^S r-'pYES-BOOfcfci^O^it^^-r. 

ftcomzmmz^i- . H«t»r©i4tu^b*y*. out- 



330 534 

GGAAGCCAGG AAATCTCATG AATAACTTGT 1841 

CCATGACCTG CAGCTAGACT GTTAGGCTGA 1901 

ACATTTGAAG GAAAAAAAAA AAAAAAAA 1959 

b* »J ;i^b>^ ^y— tf £ , ®i£ b y^b'y +-f 

I m 5 3 B02ffc&t/ 3 y. h a-/l4*Offlf**<OBOY§1£<7) 

t'y+tyr/PD £©{ib'U /Ub">"+-+J-> T/PD + b"U 
>v\^y** . ®{±b*u /Wby+u-yr/WBeo 

[ H 6 3 B02HW3 > h n-;H*o*&§ttflK«lfii«t= 
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